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[57] 



ABSTRACT 



An input/display apparatus for handwritten characters is 
capable of quickly inputting handwritten characters, freely 
editing characters inputted, and storing a lot of handwritten 
characters with a limited storing capacity. On a display panel 
provided with a display surface, the orthogonal coordinates 
of which are preset, a touch panel provided. An input surface 
of the touch panel, the orthogonal coordinates of which are 
preset, is disposed in such a way that the display surface and 
the input surface overlap each other. When the input surface 
is indicated with an input pen, the indicated coordinate point 
is outputted. At the time of handwriting input, when the 
input surface in the input/display area for characters is 
continuously indicated, coordinate points on the display 
surface corresponding to the plurality of inrfi'mt^j coordi- 
nate points are displayed. After the handwriting input is 
over, stroke data consisting of coordinate points extracted on 
the basis of predetermined references from among a plural- 
ity of coordinate points outputted from the touch panel at the 
time of handwriting input are prepared. The stroke data are 
displayed by being converted to a size corresponding to the 
width of the line set in the area after the display position of 
the cursor. 

14 Claims, 48 Drawing Sheets 
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INPUT AND DISPLA Y APPAR ATUS FOR 
HANDWRITTEN CHARACTERS 

BACKGROUND OF THE INVENTION 

1. Held of the Invention 

The present invention relates to an input and display 
apparatus (hereinafter described as input/display apparatus) 
for handwritten characters of electronic pocket notebooks, 
word processors, personal computers, etc 

2. Description of the Related Art 
As input/display apparatuses of handwritten characters 

capable of input and display of handwritten characters are 
known in co mnwrml i 7rsH for example, electronic pocket 
notebooks (PA-9500. PA-9700). new portable information 
tools (FV-F1, Pi-3000), a word processor (WD-850) of 
Sharp Corporation. In those conventional input/display 
apparatuses of handwritten characters, the characters entered 
on the input board, realized by a tablet or the like, are 
inputted in an input/display apparatus of handwritten char- 
acters as a set of coordinate pints on the input board. The 
handwritten characters inputted as a set of coordinate points 
are then registered and displayed in the size and shape as 
they are inputted. - 

Moreover, another input/display apparatus is disclosed in 
Japanese Unexamined Patent Publications JPA 1-114967 
(1989) and 2-77825 (1990). The Japanese Unexamined 
Patent Publication JPA 1-114967 (1989) discloses that the 
input of handwritten characters is made in units of single 
character. Hie prior art of Japanese Unexamined Patent 
Publication JPA 2-77825 (1990) discloses that handwritten 
characters inputted as a set of coordinate points are arith- 
metically operated on the basis of prescribed conditions so 
that the intervals among the coordinate points become 
smaller, and as a result the inputted characters are corrected 
so that the characters inputted in handwriting with a pen are 
reproduced more accurately. 

With the prior art of commercialized electronic pocket 
notebooks or the Hire, since characters inputted in handwrit- 
ing are registered and displayed in the size and shape as they 40 
are inputted, it is impossible to change the character size, 
etc. when editing the handwritten characters. In such a case 
incapable of changing the character size, etc., sufficient 
editing can not be achieved. 

Moreover, with the prior art of Japanese Unexamined 45 
Patent Publication JPA 1-114967 (1989), a plurality of 
handwritten characters can not be inputted at a time, but only 
character by character. While it is necessary to quickly input 
characters when inputting a memo, etc., it takes much rinw>. 
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The present invention provides an input/display apparatus 
for handwritten characters, 
including display means provided with a display surface 
in which orthogonal coordinates are defined, and input 
means having a light transmitting input surface in 
which orthogonal coordinates are defined, which out- 
puts coordinate points indicated by special indicating 
means, on the input surface disposed so as to overlap 
with the display surface, and 
displaying me coordinate points on the display surface of 
the display means, corresponding to a plurality of 
coordinates points indicated at the time of input in 
handwriting when the input surface discontinuously 
indicate by the indicating means, the input/display 
apparatus for hand written characters comprising: 
cursor display means for displaying a cursor indicating 
the position for input/display on the display surface 
of the display means, 
stroke data preparing means for preparing stroke data 
consisting of coordinate points which are extracted 
after the end of input in handwriting from among a 
plurality of coordinate points outputted from the 
input means at the time of input in handwriting on 
the basis of a predetermined reference, and 
normalization display means for displaying the stroke 
data on an orthogonal coordinates having predeter- 
mined dimensions which are defined in the area after 
the position of the cursor displayed on the display 
surface of the display means. 
Moreover, the input/display apparatus is characterized by 
comprising storing means for storing a plurality of stroke 
data as a set of independent data. 

Furthermore, the input/display apparatus is characterized 
in that the stroke data preparing means designates a plurality 
of coordinate points outputted from the input means as P0 to 
FN, respectively, in the order of output, of which the 
coordinate point P0 is extracted as a starting point 
determines angles 62 to ON contained by the line segment 
connecting the coordinate point PO and the coordinate 
point PI and the line segment connecting the coordi- 
nate point P* and each of the cxKjrcUnate points P2-PN, 
extracts the coordinate point Pi when the angles 92-6i 
(i>2) are equal to or less than the predetermined angle 
$ and the angle 0(i+l) is more than the angle and 
repeats the same extraction of coordinate points as men- 
tioned above with the extracted coordinate point Pi as 
a starting point 
Still more, the invention is characterized in that the stroke 



for inputting because the input is made only character by so 4*** preparing means changes the set value of the predeter 



character and this is inconvenient for practical use. 

Furthermore, with the prior art of Japanese Unexamined 
Patent Publication JPA 2-77825 (1990), the number of 
coordinate points per character to be stored increases 
because the coordinate points constituting the handwritten 35 
c h aracters inputted are subdivided. As the number of coor- 
dinate points to be stored increases, it becomes necessary to 
have a storing device of a large capacity as such as RAM 
(random access memory) for storing handwritten characters 
inputted, resulting in the increase in cost 60 

SUMMARY OF THE INVENTION 
The object of the present invention is to provide an 
input/display apparatus for handwritten characters capable 



mined angle <J>. 

Moreover, the present invention is characterized in that a 
plurality of lines having a predetermined width are set 00 the 
display surface of the display means, 
that the cursor display means displays a cursor along the 
lines, and 

that the normalization display means displays the stroke 
data in the next line of a line on which the cursor is 
displayed in the case where the stroke data cannot be 
fully displayed in the area after the cursor position of 
the line on which the cursor is displayed. 
Moreover, the invention is characterized in that a plurality 
of lines having a predetermined width are set on the display 
surface of the display means, that the cursor display means 



of quickly inputting handwritten characters, freely editing 65 displays the cursor along the lines, and that the normaliza- 
handwritten characters inputted and storing a lot of hand- tion display means displays the stroke data by contracting 
written characters with a limited storing capacity. the length of the stroke data in the direction of the line in the 
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case where the stroke data cannot be fully displayed in the 
area after the cursor position of the line on which the cursor 
is displayed 

Moreover, the invention is characterized in that a plurality 
of lines having a predetermined width are set on the display s 
surface of the display means and that a ruled line is dis- 
played between the respective lines. 

Moreover, the invention is characterized In that the stroke 
data preparing means judges that the input in handwriting is 
over when the coordinate points from the input means are 10 
not detected for a predetermined time. 

Moreover, the invention is characterized in that the stroke 
data preparing means judges that the input in handwriting is 
over when the coordinate points included in the predeter- 
mined area of the input surface of the input means are 15 
detected. 

Moreover, the invention is characterized in that the stroke 
data preparing means judges that the input in handwriting is 
over when the two coordinate points continuously outputted 
from the input means have a length equal to or more than a zo 
predetermined length. 

Moreover, the invention is characterized in that the nor- 
malization display means changes the dimensions of the 
orthogonal coordinates set after the position of the cursor 
displayed on the display surface of the display means. 25 

Moreover, the invention is characterized in mat the nor- 
malization display means displays stroke data by moving the 
stroke data to a position on the display surface correspond- 
ing to a coordinate point on the input surface indicated by 
the indicating means. 30 

Moreover, the invention is characterized in mat the nor- 
malization display means erases the displayed stroke data 
including the coordinate point on the display surface corre- 
sponding to the coordinate point on the input surface indi- 
cated by the indicating means and displays the stroke data 35 
before and after the erased data by contracting the intervals 
of the stroke data before and after the erased stroke data. 

Moreover, the present invention is characterized in that 
the normalization display means erases the displayed stroke 
data including the coordinate point on the display surface 40 
corresponding to the coordinate point on the input surface 
indicated by the indicating means and leaves in blank the 
area where the stroke data was displayed before. 

According to the invention, the display means and the 
input means are provided with a display surface and an input 45 
surface, respectively, in which orthogonal coordinates are 
defined in advance, and the input surface of the input means 
is light transmitting arid is disposed so as to overlap with the 
display surface of the display means. If the input surface 
with predetermined indicating means is indicated, the indi- so 
cated coordinate point on the input surface is outputted- 
During input in handwriting when the input surface is 
continuously indicated with the indicating means, the coor- 
dinate point on the display surface of the display means 
which agrees with the indicated plural number of coordinate 55 
points is displayed. After the input in handwriting is over, 
stroke data consisting of coordinate points extracted on the 
basis of predetermined references from among the plural 
number of coordinate points outputted from the input means 
at the time of input in haiKrwriting is prepared. This stroke fio 
data is displayed on the orthogonal coordinates of prescribed 
size set after the cursor position displayed on the display 
surface of the display means. Preferably a plurality of stroke 
data are stored as independent data. 

As explained above, in the present invention, the prepared 65 
stroke data is displayed on the orthogonal coordinates of 
prescribed dimensions set after the cursor position displayed 
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on the display surface of the display means. By selecting the 
dimensions of the orthogonal coordinates, the size of the 
characters to be displayed can be selected. Therefore, the 
characters inputted in handwriting can be displayed in the 
desired size and their editing also becomes easy. Since the 
stroke data is prepared not in units of single character but 
after the end of input in handwriting, a plurality of characters 
can be inputted continuously. The data volume can be 
reduced because the stroke data consists of coordinate points 
extracted on the basis of predetermined references from a 
plurality of coordinate points outputted from the input 
means. Consequently, it becomes possible to store a larger 
volume of handwritten characters compared with a case 
where no extraction of coordinate points is made or a case 
when the coordinate points are subdivided as with the prior 
art Moreover, the rnanufacturing cost can be reduced 
because there is do need of any storing means of a large 
storing capacity. 

Moreover, according to the present invention, the stroke 
data is prepared as follows. Namely, a plurality of coordinate 
points outputted from the input means are J^g"***** as Pt 
to PN respectively in the order of output and PO is extracted 
as starting point Next, the angle 02 to 0N formed by the line 
segment connecting Pt and PI and the line segment con- 
necting PO and P2 to FN are determined respectively, and Pi 
is extracted when 82 to (ti (i>2) is no larger than the 
predetennined angle 4> and that 6 (i+1) is larger than the 
angle The coordinate points are extracted in the same as 
above with the extracted Pi as starting point 

Moreover, according to the present invention, the angle <> 
can be changed and this makes it possible to select the 
number of coordinate points to be extracted and control the 
data volume. 

Moreover, according to the present invention, a plurality 
of lines of a predetermined width are set on the display 
surface, and the cursor is displayed along the lines. The 
stroke data is displayed in the area after the cursor position 
of the tine on which the cursor is displayed but in the next 
line in the case where the stroke data cannot be fully 
displayed in that line. In addition, the stroke data is dis- 
played in the area after the cursor position of the line on 
which the cursor is displayed but displayed by being con- 
tracted in length in the direction of line in the case where the 
stroke data cannot be fully displayed in that line. Therefore, 
the stroke data is displayed in a way to be given in a single 
line. This makes the handwritten characters easy to read and 
facilitates editing. 

Moreover, according to the present invention, ruled lines 
are displayed between the lines set on the display surface. 
Therefore, the operator can easily know the size of the 
characters displayed after being submitted to normalization. 
It also becomes possible to input handwritten characters 
without distortion by using the ruled lines as reference lines, 
and this facilitates preparation of stroke data and improves 
the visibility of the prepared stroke data on display. 

Moreover, according to the present Invention, the stroke 
data preparing means judges that the input in handwriting is 
over when the coordinate points from the input means are 
not detected far a predetennined time. Therefore, the stroke 
data can be prepared even without instruction by the opera- 
tor: By rhanging the set value of the time for judging the end 
of input in handwriting, it becomes possible to set the 
optimal operating conditions for the operator. 

Moreover, the input in handwriting is judged as over when 
the coordinate points included in the predetermined area on 
the input surface of the Input means are detected. Therefore, 
it is possible to prepare stroke data based on the operator's 
instruction. 



05/06/2002, EAST Version: 1.03.0002 



5,698,822 

5 6 

Moreover, me input in handwriting is judged as over when the stroke data in the direction of line in the case where the 

the coordinate points of the input means are of a length stroke data cannot be fully displayed in that line. This makes 

larger than the predetermined length. That is a case where the characters inputted in handwriting easy to read and 

the input in handwriting has been made ranging over a facilitates editing. 

plurality of lines. In the case where the input in handwriting 5 Moreover, according to the present invention* ruled lines 

has been made ranging over a plurality of lines Airing input m displayed between the lines set on the display surface, 

in handwriting, the stroke data is prep ar ed by considering a Therefore, the operator can easily know the size of the 

plurality of lines as a single line, spoiling the visibility of the characters displayed after being submitted to normalization, 

data when it is displayed on the display means. By judging B also occomcs possible to input handwritten characters 

mat the input in handwriting is over when the coordinate 10 w** 001 distortion by using the mled lines as reference lines, 

points of the input means are of a length larger than the »nd mis facilitates preparation of stroke data and improves 

predetermined length, it becomes possible to turn the char- the visibility of the prepared stroke data on display, 

acters inputted in handwriting into stroke data in units of a Moreover, according to the present invention, the input in 

line and avoid spoiling the visibility of the data when it is nandwriting is judged as over and stroke data is prepared 

displayed. is wncn tnc coordinate points from the input means are not 

Moreover, according to the present invention, it is pos- detected for a predetermined stroke data 

able to display the stroke data by moving it to a position on te prcparcd cvcn without instruction by the operator. By 

the display surface corresponding to the coordinate point on changing set value of the time for judging the end of 

the input surface indicated by the indicating means, 111 h * fldwnti n* becomes possible to set the optimal 

Moreover, according to the present invention, it is pos- 20 °P eratin « conditions for mc operator, 

sible to erase stroke data displayed including the coordinate Moreover, the input in handwriting is judged as over when 

point on the input surface corresponding to the coordinate me coonlmate points included in the predetermined area on 

point on the input surface indicated by the indicating means m P ut a**** °* me input means are detected Therefore, 

and display that data by contracting the interval of the stroke ? & P 0 ^ 5 10 prepare stroke data based on the operator's 

data before and after the erased stroke data. 25 UKtructioD * 

Moreover, according to the present invention, it is pos- Moreover, the input in handwriting is judged as over when 

sible to erase stroke data displayed including the coordinate ^ coordinatc P 0 * 1 * 5 mc ^P* mcAns mc of a iength 

point on the input surface corresponding to the coordinate targer ***** me J^edetermined length. Therefore, it becomes 

point on the input surface indicated by the indicating means P° ssiblc to ^ characters inputted in handwriting into 

and leave in blank the area where the stroke data was 30 aroke data in units of line without spoiling their visibility on 

displayed before. ^ dkpky. 

— ^ According to the present invention, stroke data consisting Moreover, according to the present invention, it is pos- 

of ordinate points extracted on the basis of predetemnned sWc to dis P U y strote bv movin S & to * ****** 

references from a plurality of coordinate points outputted P° MtioD - » is also possible to erase stroke data and display 

from the input means is prepared after the end of input in 35 ^at oata by contracting the, interval of the stroke data before 

-^handwrUing, and this stroke data is displayed on the and after the erased stroke data It is further possible to erase 

orthogonal coordinates of prescribed size to be set after the stroke . lcavc m b[aDk mc ^ea where the stroke data 

cursor position indicated on the display surface of the was ^P 1 **** 1 before. 

display means. Moreover, a plurality of stroke data is stored Former scope of applicability of the present invention will 

*^^as independent data. 40 ^ ccomc apparent from the detailed description given here- 

Therefore, the characters displayed with prepared stroke inaftcr - However, it should be understood that the detailed 

data can be displayed in the desired size and this makes the description and specific examples, while indicating pre- 

handwritten characters easy to read and also facilitates fmtd embodiments of the invention, are given by way of 

editing. Since the stroke data is prcparcd not in units of lustration only, since various changes and modifications 

single character but after the end of input in handwriting, a 45 W,IM|1 mc spirit aad sco P c of mc invention wfll became 

-^plurality of characters can be inputted continuously. The apparent to those skilled in the art from this detailed descrip- 

data volume can be reduced because the stroke data consists ^° & * 

of coordinate points extracted on the basis of predetermined BRIEF DESCRIPTION OF THE DRAWINGS 

-^^^J™?**"^ * ^T^f 5 ° m ?T Cd °^ **** Ejects, features, and advantages of the 
IlZ^SE ^ U J^* ^^T S T C 10 50 invention will be more'expUcit from the follow^ detailed 
£T M^T* y ^^T 6 description taken with rrference to the drawings wherein: 
ters. Moreover, the manufacturing cost can be reduced . . - , . . . . , *. 

because there is no need ofanyltaring means of a large ™' f 0 ™*** clcc ^ c a™*** 

storing capacity « » of an input/display apparatus for handwritten characters of 

Moreover, according to the present invention, it is pos- 55 ^^odiment of die present invention; 

sible to control the data volume by selecting the number of FIG. 2 is a plan view showing an initial picture displayed 

coordinate points to be extracted by changing the set value on a displ * v P 8111 * 6; 

at the time of preparation of the stroke data. FKjS. 3A to 3D are plan views showing in progressive 

Moreover, according to the present invention, a plural steps an example of a display image at the time of inputting 

number of lines of a {redetermined width are set on the 60 and d^P^ying °* handwritten characters; 

display surface and the cursor is displayed along the lines. FIG. 4 is a plan view showing a menu picture 38; 

The stroke data is displayed in the area after the cursor FIG. 5 is a flow chart showing the motion at the time of 

position of the line on which the cursor is displayed but in displaying of handwritten characters; 

the next line in the case where the stroke data cannot be fully FIGS. 6A to 6C are plan views showing an example of the 

displayed in mat line. Further, the stroke data is displayed in 65 display image; 

the area after the cursor position of the fine on which the FIGS. 7 A to Care plan views showing an example of the 

cursor is displayed but displayed by contracting the length of display image; 
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FIG. 8 is a plan view showing a list image 45 displayed FIG. 34 is a flow chart showing the motion in the case 

when a list displaying button 28 in a menu button 19 is where a menu button 19 Is indicated ; 

indicated; FIG. 35 is a flow chart showing the motion in the case 

FIG. 9 is a drawing showing the structure of an indepcn- where a penal button displayed in place of either the eraser 

dent data 51 to be registered; 5 button 15 or the delete button 16 is indicated; 

FIG. 10 is a drawing showing the structure of block data FIG. 36 is a flow chart showing the motion in the case 

52; where a return button 27 is indicated; 

FIGS. UA, 11B are drawings showing the structure of FIG. 37 is a flow chart showing the motion in the case 

stroke data 61; 10 where a blank button 29 is indicated; 

FIGS. 12A, 12B are drawings showing concrete charac- FIG. 38 is a flow chart showing the processing in the case 

ters and stroke data 67. where a display list button 28 is indicated; 

FIGS. 13A to 13C are drawings for explaining a method FIG. 39 is a flow chart showing the processing in the case 

of turning inputted image data into stroke data; where the display list button 28 is indicated; 

FIGS. 14A, 14B arc drawings for explaining a method of 13 FIG. 40 is a flow chart showing the processing in the case 

extraction of points Ql to Q20; where the delete data button 3* is indicated; 

FIG. 15 is a plan view showing an approximate angle m FIG. 41 is a flow chart showing the processing in the case 

at the Hm* of extraction; where a move button 31 is indicated; 

FIG. 16 is a data showing the structure of stroke data 68 ^ FIGS. 42A to 42C are plan views showing examples of 

corresponding to the character indicated in FIG. 13C; display in the character input/display area 20 in the case 

FIG. 17 is a drawing showing the structure of a memory where a block 1*5 is moved with an input pen 11; 

71 for set conditions in which set conditions data in nor- FIG. 43 is a flow chart showing the motion in the case 

malization are stored; where a lime type switch button 34 is indicated; 

FIG. 18 is a plan view showing a setting changing picture 25 FIG. 44 is a flow chart showing the motion in the case 

75 for input in handwriting displayed when the setting where a tine color switch button 35 is indicated; 

changing button 32 for input in handwriting is indicated; FIG. 45 is a flow chart showing the motion in the case 

FIG. 19 is a flow chart for determining the size of one where either a line type switch button 36 or a line color 

block displayed by one stroke data; switch button 37 is indicated; 

FIG. 20 is a drawing showing an example of characters 30 FIG. 46 is a flow chart showing the motion in the case 

displayed by one stroke data; where either an upper scroll burton 24 ox a lower scroll 

FIG. 21 is a flow chart showing a procedure of normal- 000011 25 k indicated; 

ization for changing the stroke data to a size corresponding FIGS. 47A, 47B are plan views showing the character 

to the width of a line 23; 35 input/display area 20 for explaining the motion in the case 

FIG.22is apian view showing me coccdiiiates m the case where either the upper scroll button 24 or the lower scroll 

where image data inputted in handwriting is turned into 001100 25 K ""heated; 

stroke data; FIG. 48 is a flow chart showing the processing in the case 

FIG. 23 is a plan view showing the coordinates of a where printing is made as a print button 33 is indicated with 

display image displaying a stroke data; 40 me ^P 1 * P™ u » 

FIG. 24 is a plan view showing an expanded view of the FIG 49 is a plan view ^«%^^^^ 6 

„ , . / displayed in the case where the print button 33 is indicated; 

y 1T*^ C * . . ^ . . a. FIG. 50 is a flow chart showing the motion in the case 

FIG. 25 is a flow chart showing the processing in the case * \^ " " _ . . „ 

wh*e a cursor button 13 is indicate* „ Jj^JJ hattdwnttCD ^ ^ 32 * 

FIG. 26 is a^wchait showing in the case 4 ^ ^q^^^^^^j^^^c^ 

where a line feed button 14 is indicated; whe re an independent data stored in the memory is dis- 

FIGS. 27A to 27D are drawings showing in progressive played in the character input/display area 20; 

steps an iinage displayed in the character iin7ut/<b^ area mQ 52^* drawing allowing the data constnictioo of 

20 at the time of tine feed. 30 display information 111 of the independent data stored in the 

FIG. 28 is a flow chart showing the motion in the case memory area inside a memory 7 for display; 

where an eraser button 15 is indicated; FIG. 53 is a drawing showing the state in which the 

FIGS. 29A, 29B are plan views showing in progressive independent data is displayed in the character input/display 

steps the display image in the case where the eraser button 20; 

15 is indicated; 55 FIG. 54 is a drawing showing the data construction of line 

FIG. 30 is a flow chart showing the motion in the case information 103 stored in the memory 7 for display; and 

where a delete button 16 is indicated; FIG. 55 is a flow chart showing the processing executed 

FIGS. 31Ato31D arc plan views showing in progressive between step dlt5 and step cl06 in FIG. 41; 

steps the display image in the case where the delete button — 

16is indicate* DETAILED DESCRIPTION OF THE 

FIG. 32 is a flow chart showing the motion in the case PREFERRED EMBODIMENT 

where either a registration button 17 or a registration button Now referring to the drawings, pi ef e r red emrxxfcmcnts of 

18 is indicated; the invention are described below. 

FIG. 33 is a flow chart showing the motion of ensuring & FIG. 1 is a block: diagram showing the electric structure 

that either the registration button 17 or the registration of the input/display apparatus 1 for handwritten characters 

button 18 has been Mfr**^ which is an embodiment of the present invention. The 
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input/display apparatus 1 for handwritten characters is cod- limited to a resistance film type and it can also be of either 
structed by including a central processing unit (hereinafter an electromagnetic induction type or a static induction type, 
referred to as XPIT) 2, a read only memory (hereinafter On the display surface of the display panel 6, orthogonal 
referred to as "ROM") 3, a random access memory coordinates are set in advance. When some pen Input has 
(hereinafter referred to as "RAM**) 4, an I/O (input/output) 5 been made in the iiipiit/displfly area 20 f or chiartc^ the 
port 5 a display panel 6 a memory 7 for display, a touch screen to be described below, a plurality of coordinates 
panel 8, a control circuit 9, an A/D (analog/digital) converter points agreeing with me plurality of coordinates points 
It and an input pen 11. sampled with pen input of the touch panel 8 are selectedand 

The CPU 2 controls the motion of the input/display displayed first Next, the plurality of sampled coordinates 
apparatus 1 for handwritten characters according to the 10 points of the touch panel 8 are changed into image and 
program written in the ROM 3. In the ROM 3, a readout the stroke data obtained by submitting those image ^n* to 
program of input position, a data storing/readout program processing far turning into stroke data are normalized and 
for processing into stroke data to be described later and displayed in the prescribed size at the prescribed display 
program for no rmalizati on, for example, are stored in position of the display panel 6. At that time, the display of 
advance. The RAM 4 is a memory accessible for both 15 the display panel 6 agreeing with the sampled coordinates 
reading and writing and is used as a work area for internal points is erased. Moreover, when some pen input has been 
processing of the CPU Z data storing memory, etc. The I/O made in the display position somewhere other than the 
part 5 is used as a communication port input/display area for characters, for example, in the display 

In the memory 7 for display, data to be displayed on the position of various buttons, operations corresponding to the 
display panel 6 realized, for example, with a liquid crystal 20 indicated Key are executed. 

display element is written. Hie control circuit 9 controls the FIG. 2 is a plan view showing the initial picture displayed 
voltage to be applied to the touch panel 8 stacked on the on the display panel 6. FIGS. 3A to 3D arc plan views 
display panel 6. As the touch panel 8, for example, a panel showing in progressive steps an example of the display 
of a transparent resistance film type is selected and the image at the time of inputting and displaying of handwritten 
prescribed voltage is applied respectively in the X-axis 25 characters. In the initial picture 26, a plurality of buttons 12 
direction and in the Y-axis direction of the orthogonal to 19. 24, 25 are displayed in addition to the input/display 
coordinates set in advance on the input surface so as to area 2* for characters. In the input/display area 20 for 
output analog coordinate signals representing the coordinate characters, a plurality of ruled lines 22 are displayed at equal 
point indicated with the input pen 11, which is the predc- intervals. A line 23 exists between adjacent ruled lines 22 
termined indicating means, for example. The A/D converter 30 and a plurality of lines 23 are formed with a plurality of ruled 
10 converts the analog coordinate signals into digital signals lines 22. At the forefront position of the first line 23a (left 
available for processing by the CPU 2. top of the input/display area 20 for characters in the picture 

Unless otherwise specified, the inputting motion made by m FIG. 2), the cursor 21 indicating the input display position 
the operator in this embodiment is performed by indicating 35 * s displayed. In the input/display area 20 for characters, 
the input surface of the touch panel 8 with the input pen 11. characters are input in haiKrwriting using the input pen 11. 
The light transmitting touch panel 8 of a resistance film type The image data inputted in handwriting is submitted to 
having translucency is constructed by forming resistance processing for turning into stroke data and then submitted to 
films realized with IFO (indium tin oxide) on a pair of normalization to be inputted in the right direction in the 
flexible and translucent printed circuit boards or the like and ^ picture in FIG. 2 from the position where the cursor 21 is 
disposing the resistance films in a way to oppose each other displayed. 

at a certain distance from each other. To the resistance film For example, when a phrase "today, by Shinkansen* 1 is 
on one side, the prescribed voltage is applied. This applied inputted in the input/display area 20 for characters by using 
voltage varies continuously from the input terminal side to the input pen 11, the characters inputted in the input position 
the output terminal side. The resistance film on the other 4J are displayed as shown in FIG. 3 A. This is executed by 
side, which is not grounded, is used for detection of voltage. detecting the input position with the touch panel 8 and 

When the touch panel 8 is touched with the input pen 11, selecting and displaying the display position of the display 
the resistance films at the touched position get in contact panel 6 ccmsponding to the input position detected, 
with each other and voltage is detected from the side of the When, after inputting characters in handwriting, for 
other resistance film. Putting the direction of input and » example, the W button is indicated with the input pen 11. the 
output t erminals of the resistance film on one side as, for image data is submitted to processing for turning into stroke 
example, the x-axis direction on the orthogonal coordinates, data and also submitted to normalization, and the characters 
this voltage becomes a value expressing the coordinate point are displayed in the right direction in the picture in FIG. 3B 
in the X-axis (Erection. In the same way, when a prescribed from the position of the cursor 21 displayed in the forefront 
voltage is applied in the Y-axis direction orthogonal to the 55 position as shown in FIG. 3B. The cursor 21 is displayed 
X-axis direction on the orthogonal coordinates and a voltage after the characters are displayed. Moreover, the characters 
is detected from the side of the resistance film on one side, which were displayed in the input position are erased. The 
the coordinate point inputted with pen in the Y-axis direction processing for turning into stroke data is one made for 
can be obtained. reducing the data volume by detecting the necessary image 

By switching those motions at the prescribed timing, the 60 °*&y fr° m among the sample image data. In addition, 
coordinate point by pen input is detected as required. In the nccmalization means processing for converting characters 
coordinates set on the input surface of the touch panel 8, the inputted in handwriting to a size corresponding to the width 
left top on the input surface is taken as the reference point of the line 23. 

and an X-axis is set in the right direction while a Y-axis is Next, when characters are inputted in handwriting as "at 
set in the downward direction. In this embodiment, expla- 65 13:00* in the same way, the inputted characters are dis- 
natioD is given of the example of the touch panel 8 of a played in the input position as shown in FIG. 3C When the 
resistance film type. However, the touch panel 8 is not W button 12 is indicated next, the image data is submitted 
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to processing for turning into stroke data and also submitted 
to normalization* and the characters are displayed in me 
right direction in the picture in FIG. 3 from the position of 
the cursor 21 as shown in FIG. 3D. The cursor 21 is 
displayed after the characters are displayed. Moreover, me 
characters which were displayed in the input position are 
erased. 

In this embodiment, the image data inputted during the 
period, from the end of processing for turning into stroke 
data to the next processing for turning into stroke data, is 
treated as forming one block data. In the case where char- 
acters are inputted in handwriting in the initial picture 26, 
the Image data inputted during the period from the showing 
of the initial picture to the first processing for turning into 
stroke data is treated as forming one block data. In the 
examples of input of characters mentioned above, "today, by 
Sinkansen" and "at D:00" become single block data respec- 
tively and are displayed as block 41 and block 42. The 
processing for turning into stroke data and the processing for 
normalization are performed for each block. 

In the examples mentioned before, processing for turning 
into stroke data and processing for normalization are per- 
formed by imtirflting the W button 12. When the W button 
12 is not indicated, however, processing for turning into 
stroke data and processing far normalization are performed 
by measuring the time after the end of input in handwriting 
when there is no input even with the passing of a prescribed 
time. Moreover, processing for turning into stroke data and 
processing far normalisation are performed when the input- 
ted image data is away from the image data inputted 
immediately before by no less than the predetermined dis- 
tance. 

When, after indicating the cursor button 13 with the input 
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data in the immediately previous position, no processing is 
maH» When the registration button IS is indicated with the 
input pen 11, a plurality of block data and line feed code, etc 
are registered as an independent data in the RAM 4 together 
with the date of input, etc. After the registration is over, the 
independent data registered in the next position is read out 
and displayed in the input/display area 2# for characters. 
When there is no independent data in the next position, the 
initial picture 26 is displayed. 

When the upper button 24 or the lower scroll button 25 is 
indicated with the input pen 11, the line 23 in the input/ 
display area 20 for characters is sequentially fed and dis- 
played. Namely, the input/display area 2* for characters is 
constructed with a plurality (6 in this embodiment) of lines 
23a to 23/ as shown in FIG. 2. 

If the upper scroll button 24 is indicated with the input pen 
11 when the input/display area 20 for characters is being 
displayed, for example, the input/display area 20 for char- 
acters constructed with 6 lines or the 2nd line 236 to the 6th 
line 23f and the 7th line following the 6th line 23f, is 
2° displayed. When the button 24 is indicated in succession, the 
input/display area 20 for characters constructed with the 3rd 
lin e 23c to the 8th line is displayed. Moreover, when the 
lower scroll button 25 is indicated when the input/display 
area 20 for characters constructed with the 2nd line 23fc to 
23 the 7th line is being displayed, the input/display area 20 for 
characters constructed with the first line 23a to the 6th line 
23f is displayed. The number of lines for one scrolling may 
be either 1 line or 2 or more lines. 

FIG. 4 is a plan view sh owing the menu picture 38. While 
the menu button 19 is indicated with the input pen 11, the 
menu picture 38 is displayed in the input/display area 20. 
When the indicated position of the input pen 11 is moved to 
the position of the desired button in the menu picture 38 and 
put the input pen 11 away from the picture, the operation 



30 



pen 11. a desired position in the input/display area 20 for 35 corresponding to that button is executed. When a button in 



characters is indicated, the cursor 21 moves to the indicated 
position. When, after indicating the line feed button 14 with 
the input pen 11, a desired position inside the block dis- 
played in the input/display area 20 for characters is 



the menu picture 38 is indicated, the indicated button is 
displayed in the reversed state. For example, characters 
displayed in black against a white screen are displayed in 
white on a black screen. Moreover, when the input pen 11 is 



indicated, a line feed code is inputted before the block data ^ pu t away from the picture, the display of the menu picture 



of the indicated block and a line feed is made at that position. 
When, after indicating the eraser button 15 with the input 
pen 11, a desired position inside the block displayed in the 
input/display area 20 for characters is indicated, the block 



38 disappears. 

When the display list button 28 in the menu picture 38 is 
indicated with the input pen U, the data being input is 
registered and the list picture showing the registered inde- 



data of the indicated block is erased. The erased area 45 pendent data is displayed When the blank button 29 is 

becomes blank Here, the eraser button 15 is converted tome indicated with me input pen 11. the data being inputted is 

pencil button which is not illustrated. registered and the inftfol picture 26 is displayed. When the 

When, after indicating the delete button 16 with the input delete data button 30 is indicated with the input pen 11, the 

pen 11. a desired position inside the Mock displayed in the display ed data is erased and the independent data registered 

input/display area 20 far characters is indicated, the block 50 in the next position is read out and displayed. When there is 

data of the indicated block is deleted. The blocks after the no data in the next position, the initial picture 26 is dis- 

erased block are displayed by eliminating the erased space. played. 

In the case where there is no block to display in the position When, after indicating the move button 31 with the input 

indicated by the input pen 11 after indication by the input pen 11, the block which is desired to be moved in the 

pen 11 of the delete button 16, a blank of the predetermined 55 input/display area 20 for characters is indicated with the 



size is deleted. Here, the delete button 16 is converted to the 
pencil button which is not illustrated. When the pencil 
button is indicRtfid with the input pen 11, the eraser button 
15 or the delete button 16 appears to enable input in 
handwriting of characters again. 

When the registration button 17 is indicated with the input 
pen 11. a plurality of block data and line feed code, etc are 
registered as an independent data in the RAM 4 together 
with the date of input, for example. After the registration is 



input pen 11, and the input pen 11 is moved to the desired 
position always in contact with the picture and then the input 
pen 11 is put away from the picture, the indicated block 
moves to the desired position. The block area before the 
60 moving becomes blank. In the case where there is no block 
in the position indicated with the input pen 11, a blank of the 
pxedetermined size is Inserted in the desired position to 
which the input pen 11 has been moved and blocks found 



after the inserting position of blank are displaced (to the 
over, the independent data registered in the immediately 63 right) by the size of the Wank. However, when there is a line 
previous position is read out and displayed in the input/ feed code, no moving of the blocks found after the line feed 
display area 20 for characters. When there is no independent code is made. 
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When the handwritten input setting change button 32 is previous coordinate position are connected to each other. In 

indicated, the picture for changing the conditions set at the the case where the previous PENUP flag was "0", only the 

time of processing fox turning into stroke data and process- input position is displayed. At step a8, the input position is 

ing for normalization to be described later, such as size of stored, 0 is inputted in the PENUP flag and the timer is 
n<Hmaliz^^blank time for ipput and a^ximate time is 5 initialized. When the operation of the step a8 is over, the 

displayed. When the setting of the respective conditions is process moves to steplT 
over, the picture for changing conditions is erased and the 

display image indicating the button 32 is displayed. When At step a9, "1 is inputted in the PENUP flag. At step alO. 

the print button 33 is indicated, an operation for printing and J ud 8 mcnt is madc whether the input position is the position 

outfitting the data on display is executed. corresponding to the display position of the button. The 

The line type and line color switch buttons 34, 35 are 10 opCTBtion °* button h l*rf«med when the input 

buttons for selecting the line type and the line color of the P^f? corrcs P ODds to mc dis P U y P 0 ^ 0 * of * e 

characters displayed. In (his embodiment, buttons 34a, 346 0thcrwisc rrtunuD 8 to step a2. 

representing two kinds of line type, solid line and broken Al step all, judgment is made whether the PENUP flag is 

line respectively arc provided as line type switch buttons 34, *T or not The process moves to step al2 when the PENUP 

and buttons 3Sa to 3&f indicating 4 kinds of line color or flag is "1" but moves to a27 when it is not T. At step al2, 

white, black, red and blue respectively are provided as line judgment is made whether the blank time is no smaller than 

color switch buttons 35. All dots between the 2 points are thc prescribed time or not, namely whether the time counted 

turned on (displayed) when the solid line is selected but by the timer is equal to or longer than the prescribed time, 
every other dot of the dots between the 2 points is turned on ^ Th* process moves to step a 13 when the blank time is no 

when the broken line is selected. Moreover, the line type and shorter than the prescribed time but moves to step a2 when 

line color switch buttons 36, 37 are buttons used fox indi- k silorter than the prescribed time. At step al3. judgment 

eating change of line type and line color in units of block, * s tnade whether there is any content of handwritten pattern 

and the line type switch button 36 is provided with 2 kinds 01 D0C ^ process moves to step a 14 when there is some 
of buttons while the line color switch button 37 is provided M content but moves to step a2 when there is no such content 

with 4 kinds of buttons in the same way as the switch buttons When the W button 12 is indicated, the operations of and 

34, 35. When the return button 27 is indicated, the display after sXc P s m performed, 

of the menu picture 38 is erased and the display image used At step al4, the image data inputted in handwriting is 

for indicating the menu button 19 is displayed. turned into stroke data by the method to be described later 
FIG. 5 is a flow chart showing the motion at the time of 30 At step al5, the stroke data obtained by the processing for 

displaying of handwritten characters. FIGS. 6 A to 6C and turning into stroke data is stored. At step al6 r judgment is 

7A to 7C are plan views showing an example of the display made whether or not the stroke data can be fully shown after 

image. At step al, the display image is initialized. Namely, the display position of the cursor 21 of the line 23 on which 

the initial picture 26 is displayed. The timer is also initial- the cursor 21 is displayed in the case where the stroke data 

ized. This timer is for counting the period of PENUP state. 35 ts displayed in the normalization size selected in advance, 

Moreover. M l w is inputted in the PENUP flag. The PENUP The process moves to step al7 when it is judged that the data 

flag "1" indicates the PENUP state while the PENUP flag can be shown in that position but moves to step a22 when it 

"0" means the PENDOWN state. At step a2, judgment is ls judged otherwise. 

made whether any pen input has been made or not The When the operation of the step al7 is over, the process 

process moves to step a3 when there is some pen input but 40 moves to step 18, the content of handwritten pattern is 

to step all when there is no pen input At step a3, judgment initialized Le. erased and the timer is initialized. At step al9. 

is made whether the pen input has been made in the judgment is made whether the position of the cursor 21 after 

input/display area 20 for characters or not The process the displaying of stroke data comes to the head of the next 

moves to step a4 when the input has been made in the area line 23 or not The process moves to step a20 when the 

20 but moves to step a9 when the input was not made in that 45 cursor 21 comes to the head of the next line 23 but moves 

arc*- to step a21 when it does not come to the head of the next line 

At step a4, judgment is made whether the previous 23 Le. when no line feed is made. At step a2#, line feed is 

PENUP flag is "0" or not, namely whether the PENUP flag made and. when the position of the cursor 21 gets out of the 

was in a PENDOWN state before or not The process moves displayed image, scrolling is made. In the case where there 

to step a5 when the PENUP flag is ~0" but moves to step a7 50 is some data to display after the scrolling, mat data is 

when it is not "0**. At step a5, judgment is made whether displayed. When the operation of the step a20 is over, the 

there is any content of handwritten pattern. Namely, when process moves to step a21. At step a21, judgment is made 

handwritten characters are inputted in the input/display area whether the PENUP flag is "1" or not The process moves to 

20 for characters, the display position of the display panel step a2 when the PENUP flag is u l* but moves to a7 when 

corresponding to the input position indicated with the input 55 it is not "1". 

pen 11 gets in the display state. At step a5, judgment is made In the case where the cursor 21 cannot be retained on the 

whether mere is any such display pattern or not The process displayed line 23 when the stroke data is displayed in the 

moves to step a6 when there is some content but moves to normalization size selected in advance, the length of the 

step a7 when there is no such content At step a6, judgment stroke data in the direction of line 23 is shortened in step 

is made whether the distance from the previous input is 60 a22. For example, judgment is made whether the cursor 21 

within the prescribed distance or not The process moves to can be kept on the displayed line or not when the data length 

step a7 when the distance is within the prescribed distance is multiplied by 0.8. It is a case where the cursor 21 cannot 

but moves to step al4 and the data mputted so far is turned be kept on the displayed line, for example when a phrase "to 

mto stroke data when ti is lar^ Tokyo Station" as shown in FIG. 6A is inputted in hand- 

At step a7, the input position is displayed on the screen. 63 writing and the stroke data corresponding to it is displayed 

At that time, when the previous PENUP flag was "1", the on the right direction on the picture of FIG. 6 from the 

display is made in such a way that the input position and the display position of the cursor 21 on the line 23a. What is 
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judged is whether or not the cursor 21 can be kept on the line same way. The block data 52 Is constructed by including a 
23a when the length of the stroke data in the direction of the stroke data recognition code 56, display position data 57. a 
line ie, in the longitudinal direction of the line 23a is stroke data length 58, line type data 59, line color data 6# 
multiplied by 0.8. The process moves to step a23 when it is and stroke data 61. The stroke data recognition code 56 is a 
judged that the cursor 21 can be kept on the line 23a. 5 code which expresses inclusion of stroke data 61. By check- 
otherwise moving to step a24. At step a23, the length in the ing mis-stroke data recognition code 56 and the line feed 
direction of line of the stroke data is shortened Le. it is code 55, it may be judged whether it is a block data or not 
multiplied by 0.8, for example. The shortened stroke data is The display position data 57 is data which expresses the 
submitted to normalization and the block 43 of "to Tokyo distance between the start position of display of stroke data 
Station" is displayed on the line 23c after the blocks 41 and 10 61 and the end position of display of stroke data immediately 

42 which are already displayed as shown in FIG. 6B. The before or the number of dots, for example. With this display 
process moves to step alS when the operation of the step a23 position data 57, it becomes possible to provide a blank 
Is over. between blocks. For example, by specifying 10. a blank of 

In the case whtrctr*c4irs^ 10 dots can be produced, 
displayed line 23 even with contraction of stroke data, 13 The stroke data length 58 is data which represents the 

judgment is made in step a24 whether any scrolling is length of the stroke data 61. The line type data 59 and line 

required or not The process moves to step a26 when color data 60 are data which express the line type and line 

scrolling is necessary but moves to step a25 when no color at the time of display of the stroke data 61. The stroke 

scrolling is necessary. Fox example, when a phrase as "the data 61 is obtained after the image data of the input block is 

meeting minutes of the previous time is necessary for having 20 submitted to processing for turning into stroke data. At the 

a meeting with A company M is tried to be input from the time of display, me characters are displayed based on display 

position of the cursor 21 on the line 23t, mis content cannot position data 57, line type data 59, and line color data 60. 
be fully displayed on the lines 23e, 23f and scrolling is FIGS. HA, UB are drawings showing the structure of the 

necessary. stroke data 61. The stroke data 61 is constructed by indud- 

At step a26, scrolling is made only for 2 lines. FIG. 7B 25 ing pen state data 6Z expression data 63, an X direction 

indicates the display image given when the line indicated in movement amount 64 and a Y direction movement amount 

FIG. 7A is advanced by 2 lines. At mat time, the cursor 21 65. FIG. 11A indicates the construction of a case in which 

is displayed at the position corresponding to the same line the X direction movement amount 64 and the Y direction 

23e as that before scrolling. When there is some stroke data movement amount 65 are expressed in 2 bytes, while FIG. 

to be displayed after scrolling, that stroke data is displayed. 30 11B indicates the construction of a case in which the 

At step a25, line feed is performed. After the line feed, the amounts of movement 64, 65 are expressed in 4 bytes, 
cursor 21 is displayed at the head of that line 23. When the The pen state data 62 is data expressing FENUP state or 

operation of the step a25 is over, the process moves to step pENDOWN state. PENDOWN data is inputted when the 

al7. At step al7, the stroke data is displayed by being sampled point is in the PENDOWN state from the point 

submitted to normalization as described before. The blocks immediately before and FENUP data is inputted when the 

43 and 44 corresponding to "to Tokgo Station" and "with A sampled point is in the FENUP state from the point immc- 
company" are displayed as shown in FIG. 6C or FIG. 7C, for diatery before. The expression data 63 is data which 
example. expresses whether the amount of movement stored in the X 

FIG. 8 is a plan view showing the list image 45 displayed ^ direction movement amount 64 and the Y direction move- 
when the list displaying button 28 in me menu button 19 is ment amount 65 is expressed in 2 bytes or in 4 bytes. The X 
indicated. The list image 45 is constructed by including a direction movement amount 64 expresses the amount of 
title column 46 in which the tide name indicating display of movement in the X-axis direction from the point of previous 
list, date column 47 indicating the date of establishment of sampling while the Y direction movement amount 65 indi- 
the registered independent data and content of a registration ^ cates the amount of movement in the Y-axis direction from 
column 48 indicating the content of registered independent the point of previous sampling. 

data. In this embodiment, the stroke data of the prescribed FIGS. 12A, 12B are drawings showing concrete charac- 

length from the head of the registered independent data is ters 66 and stroke data 67. FIG. 12A indicates the character 

displayed by being submitted to normalization in the content 66 displayed with the stroke data 67 while FIG. 128 is a 

of registration column 48. In the title column 46, the ^ drawing shewing the construction of the stroke data 67. The 

registration button 17, the registration button 18 and the character 66 connects a point Al (starting point) and a point 

blank button 29 are displayed. In this etnbediment, the date A2 and also the connects the point A2 and a point A3 (end 

and the head of 6 independent data are displayed on the list point) The points Al to A3 are ones selected by processing 

image 45. and the date column 47 and the content of the far firming into stroke data to be described below. The stroke 

registration column 48 are divided into 6 lines to display the 35 data 67 is composed of data regarding points Al to A3. The 

date and the head of the individual independent data on each data regarding the point Al Is composed of FENUP data 

line. 62a, expression data 63c which indicates that the X direction 

FIG. 9 is a drawing showing the structure of an indepen- movement amount and the Y direction movement amount 

dent data 51 to be registered. The indcpcnririrt data 51 is are expressed in 2 bytes, X direction movement amount 64o 

constructed by including a plurality of block data 52, 53, 54 go and Y direction movement amount 65a, because the point 

and a line feed code 55 . The plurality of block data 52. 53, Al is the starting point and that the pen state up to that time 

54 include the image data submitted to processing for is PENUP. The X direction movement amount X 64a and the 

turning into stroke data of one block described above Y direction movement amount Y 65a are both **O0tT because 

respectively and are stored in the order of input together with the point Al is the starting point 

the line feed code. 65 The data regarding the point A2 is composed of FEN- 
FIG. 10 is a drawing showing the structure of the block DOWN data 626. expression data 63fc% X direction move- 
data 52. The block data 53. 54 are also constructed in the ment amount 64b and Y direction movement amount 65b. 
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because the pen state from the point Al to the point A2 is The extracting operation is performed by considering the 

PENDOWN. The X direction movement amount 64fc and portion from the coordinate point of PENUP to the coordi- 

me Y direction movement amount 65b are amounts of nate point of PENDOWN immediately before the next 

movement from the point Al to me point AZ and are coordinate point of PENUP as one unit 

expressed with the right direction on the picture of FIG. 12A * * . . . Jt 

~v OT .v a^^^J^Ta »u Jl l^' v . ' 3 In the case where the approximate ancle m indicated in 

as X-axis direction and the upper direction as Y-axis direc- tr . ^ , . T^T ^ 

tion for example. In the mustraled case, the amount of f 1 ^ i Lf 1 83 <K*° 0/32 - ** P°"* Ql to Q20indicated 

movement in the X-axis direction is "35h w while the amount 10 nG ' 13B ^ ^^racted and the character M (hiragana)" 

of movement in the Y-axis direction is ~22h rt displayed by connecting the extracted points Ql to Q20 in 

The data regarding the point A3 is composed of PEN- 10 ^J^^ " H^l 13 f -J**™"*"* <* 

DOWN data 62c, expression data 63c, In X direction extractcd | P^f <** by Meeting the approxi- 

movement amount 64c and a Y direction movement amount > 11)6 sam ^« ^ are extracted by selecting 

65c, because the pen stage from the pointA2 to the point A3 ?* a PJf™ c * to deari y show that the character 

is PENDOWN. The X direction movement amount 64c and ^dwnung is identical to to character which is 

the Y direction movement amount 65c are amounts of 15 ^^yed after the processing for turning into stroke data, 

movement from point A2 to point A3. In the illustrated case, PIG. 16 is a data showing the construction of the stroke 

the amount of movement in the X-axis direction is "2Ah" corresponding to the character indicated in FIG. 

while the amount of movement in the Y-axis direction is The stroke data 68 is composed of the pen state data 62 

* 4 0258h w . You can reduce the data volume to be stored by regarding the extracted points Ql to Q20, the expression 

selecting either 2 bytes or 4 bytes the expression of the move M ^ mc X direction movement amount 64 and the Y 

amount direction movement amount 65. 

FIGS. 13A to 13C are drawings for explaining the method FIG- 17 is a drawing showing the structure of the memory 

of turning inputted image data into stroke data, FIG. 13A is 71 for set conditions in which set conditions data in nor- 

a drawing showing the sampling points SI to S33 of the malization are stored. The memory 71 for set conditions is 

inputted image data, the FIG. 13B is a drawing showing the 23 constructed by including a normalization size memory 72, 

extraction points Ql to Q20 extracted according to the 031 blank time memory 73 and an approximate angle 

references to be described below from among the sampling memory 74. In the normalization size memory 72, data for 

points SI to S33, and FIG. 13C is a drawing showing the selecting the width of the line 23 when displaying the stroke 

character expressed with the stroke data. Moreover. FIGS. d** 8 m a ^ corresponding to the width of the line 23 is 

14A, 14B are drawings for explaining the method of extrac- 30 stored. In the input blank time memory 73, data for setting 

tion of points Ql to Q2t. FIG. 15 is apian view showing the ^ c prescribed time in the case where inputted image data is 

approximate angle $ at the time of extraction. An example automatically turned into stroke data and submitted to 

of processing for turning inputted image data into stroke normalization when the next handwritten character is not 

data is disclosed in Japanese Unexamined Patent Publication inputted even with the passing of a prescribed time after the 

JPA 2-77825 for example, and the example using other 33 input of the handwritten character is stored. In the approxi- 

methods than explained hereafter also belongs to the scope matc angle memory 74, data for selecting the approximate 

of the present invention. angle $ is stored. 

First, as shown in FIG. 13A, when a phrase '* (a Japanese FIG. 18 is a plan view showing the setting changing 

character)" is inputted in handwriting, the coordinate points picture 75 for handwritten input displayed when the setting 

51 to S33 are sampled by the touch panel 8. The number of 40 changing button 32 for handwritten input is indicated. The 
coordinate points can be changed by selecting the timing of picture 75 is a picture for selecting the conditions of the 
switching of the voltage applied to the touch panel 8. As for memory 71 for set conditions and the title name indicating 
coordinates, the X-axis is set in the right direction on the picture far changing setting of input in handwriting is 
picture of FIGS. 13 A to 13C and the Y-axis is set in the upper displayed in me title column 46. Moreover, this picture also 
direction. From among the sampling points SI to S33, the 45 displays a plurality of normalization size selecting buttons 
mi'mimim required coordinate points are extracted for dis- 76, a plurality of input blank time selecting buttons 77 and 
playing the character as shown in FIG. 13B. a plurality of approximate angle selecting buttons 78. By 

First, the point SI is taken as the starting point Next, as indicating the button corresponding to the desired conditions 

shown in FIG. 14A, the line connecting point SI and point the input pen 11, the conditions corresponding to that 

52 is designated as line LI, the line connecting point SI and 50 button can be selected from among the memory 71 for set 
point S3 is put as line LZ and the lines connecting point SI conditions. By indicating the end button 79 after the selec- 
and points S4, S5, S6 respectively are given as lines L4, L5, ^on °f conditions, the process for changing the setting for 
L6. The angle formed with line LI and line L2 is designated m P ut is interrupted, erase the picture 75 and return to the 
as an angle 61, the angle formed with line LI and line L3 as picture which was displayed when the button 32 was iixli- 
an angle 92, and the angles formed by line LI and lines L4, 55 csXe ^- 

L5, L6 as angles 63, 64, 65, respectively thereafter. The FIG. 19 is a flow chart for detennimng the size of one 

angles 61 to 65 and the predetennined approximate angle <*> block displayed by one stroke data. FIG. 20 is a drawing 

arc compared with each other sequentially from an gle 61 showing an example of characters displayed by one stroke 

and angles larger than the approximate angle $ are selected data. The flow chart of FIG. 19 will be explained hereafter 

For example, when the angle 61 is smaller than the approxt- 60 by using FIG. 2t. An X-axis is set in the right direction and 

mate angle $ and the angle 62 is larger than the approximate a Y-axis is set in the downward direction in the picture of 

angle <>. the point S3 connecting the line L2 and the point SI FIG. 20. The size of one block determined in the flow chart 

is extracted and the point S2 is <*mitTffl, Namely, as shown of FIG. 19 is used according to the judgment made at step 

in FIG. 14B, the point S2 is omitted while the points SI, S3 al6. 

are extracted and the respective points are designated as 65 At step bl, the variables 3G, YL Xmin, Ymin, Xmax, 

extraction points Ql, Q2. After that, the same extracting Ymax used for obtaining the size of one block are initialized 

operation is repeated starting from the point S3. Variables 50, YL are variables representing coordinates. 
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Variables Xmin ami Xmax represent the minimum and the width of line 23 (Ay/Yw). Namely, the starting position Yc 

maximum value in the X-axis direction, respectively, while for display corresponding to the point Ql is obtained by 

variables Ymin and Ymax represent the minimum and the adding the value obtained by multiplying the difference 

maximum value in the Y-axis direction, respectively. At step between the coordinate Y yO of point Ql and the m ini mum 

b2 Judgment is made when it is the end point of stroke data. 5 value Ymin in the Y-axis direction of stroke data by the 

The process moves to step bl3 when it is the end point, reference value to Yc Any fraction produced as a result of 

otherwise moving to steps b3. this calculation is rounded. The difference between the value 

Atstepb3.AXisad^toXianditisDewlystcjedasXL obtained by rounding and the value cot submitted to round- 

AX represents the length in the X-axis direction between ing is input ted as an error in Ym. 

mutually adjacent points or point b3 and point b4 indicated 10 At step c4, the display starting position Xc in the X-axis 

in FIG. 20, for example. At step b4, judgment is made when direction is determined. Xc is determined by the same way 

the newly stored Xi is larger than Xmax or not The process as the display starting position Yc determined at step c3. 

moves to step bS when it is larger, otherwise moving to step Here, the initial value of Xc is stored in the variable X#. At 

b6. At step bS, the Xi is newly stored as Xmax. When the step c5, judgement is made whether the line color stored in 

operation of step b5 is over, the process moves to step bS. 13 the block data is "white" or not. The process moves to step 

At step bo\ judgment is made whether the Xi is smaller than ell when the line collar is white, otherwise advancing to 

Xmin or not The process moves to step b7 when it is step 06. At step the coordinate points (Xc, Yc) deter- 

smaller, otherwise moving to step bS. At step b7. the Xi is mined at step c3 and step c4are displayed in the sdectedline 

newly stored as Xmia When the operation of step b7 is over, color. At step c7, 2 is inputted in the variable B. This variable 

the process moves to step b8. 20 B indicates the state of display of the coordinate points (Xc 

At step bS, AY is added to Yi and it is newly stored as Yi. Yc) according tothe line type, and 1B=0 indicates the non 

AY reorants the length in the Y-axis direction between *spl*y state of broken line, B=l indicates the display state 

mutually adjacent points or point b3 and point b4 indicated of a broken line and B=2 represents a solid line, 

in FIG. 20, for example. At step b9, judgment U made At step c8, judgement is made whether the line type data 

whether the newly stored Yi is larger man Ymax or not The 23 is that of broken line or not The process moves to step c9 

process moves to step bit when it is larger, otherwise in the case of broken line, otherwise moving to step clt. At 

moving to step oil. At step bU. Vi is newly stored as Ymax step c9, 0 is inputted in the variable B because it is a case 

When the operation of step blO is over, the process moves where the line type data is that of broken line and the next 

to step bi At step ML judgment is made whether Yi is coordinate point gets in the non-displayed state. At step dO. 

smaller than Ymin or not The process moves to step bl2 30 judgement is made whether the display of the stroke data is 

when it is smaller, otherwise moving to step b2. At step blZ over or not The process moves to step ell when the display 

Yi is newly stored as Ymin. When the operation of step bl2 is over, otherwise moving to step clZ 

is over, the CPU 2 moves to step b2. At step ell, the position of the cursor 21 is determined. 

At step bl3, Xw and Yw are deterrnined from Xmin, « The position of the cursor 21 in the X-axis direction can be 

Xmax, Ymin, Ymax obtained by the operations described determined by adding the value obtained by nuritiptying the 

above. Xw indicates the length in the X-axis direction of one length Xw in the X-axis direction of stroke data by the 

block displayed while Yw indicates the length in the Y-axis reference value to the X0 and also adding "1" to it The 

(Erection. Namely, Xw is deterrnined by subtracting Xmin addition of the value "1" is made for the purpose of 

from Xmax while Yw is deterrnined by subtracting Ymin ^ providing a blank for one dot between (the current block) 

from Ymax. In the case of the characters indicated in FIG. and the previous block. Since the length in the Y-axis 

20, Xmin becomes the coordinate X of the point all while direction of the cursor 21 is predetennined, the cursor 21 can 

Xmax becomes the coordinate X of the point fl*. Moreover, be displayed by simply detennining its position in the X-axis 

Ymin becomes the coordinate Y of the point e2 while Ymax direction. The value obtained by this operation is inputted in 

becomes the coordinate Y of the point 63. 45 Xc. 

FIG. 21 is a flow chart showing the procedure of normal- At step cl2, the display position in the Y-axis direction of 

ization for changing the stroke data to a size ccnesponding the next point is determined. First, the value of Yc is stored 

to the width of the line 23. FIG. 22 is a plan view showing in Ys. The display position in the Y-axis direction can be 

the coordinates in the case where Image data inputted in determined by adding the value obtained by multiplying the 

handwriting is turned into stroke <ta t* FIG. 23 is a plan view length AY in the Y-axis direction of point Ql and point Q2 

showing the coordinates of the display image displaying a by the reference value to Yc and by also adding the Ym to 

stroke data. In FIG. 22 and FIG. 23, an X-axis is set in me it Any fraction produced as a result of this calculation is 

right direction in the picture while a Y-axis is set in the rounded. The value obtained is newly inputted in Yc 

downward direction. Moreover, the difference between the value obtained Yc and 

At step cl, the selected normalization size is inputted in 55 the value Yc of previous time is inputted in AYc The 

variables Ax. Ay. In Ay. the width (in the Y-axis direction ) difference between the value obtained by rounding and the 

of the line 23 is inputted. In Ax. the length n the X-axis value not submitted to rounding is newly inputted as error in 

direction selected by Ax=Ay is inputted. At step c2, variables Ym. 

Xrn. Ym are initialized. In Xm, the error in the X-axis At step cl3, the display position in the X-axis direction of 

direction obtained by normalization is inputted. In Ym, the the next point is detennined. The display position in the 

error in the Y-axis direction is inputted. X-axis direction can be detennined by the same way as that 

At step c3. the display starting position Yc in the Y-axis at step 02. At step cl4, judgement is made whether the 

direction is determined As initial value, the coordinate of portion between Ql and Q2 is in the PENUP state or not 

the Y-axis at the tip 21i of the cursor 21 is inputted The The process moves to step c6 when tt is in the FENUP state, 

display starting position Yc in the Y-axis direction is calcu- 65 otherwise advancing to step c!5. 

lated with reference to the ratio of length Yw in the Y-axis At step cl5, 1 is inputted in the variable C The variable 

direction of stroke data to normalization size Ay which is the C corresponds to the number of dots in the X-axis direction. 
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At step cl6, the dots found between the prescribed coordi- FIG. 26 is a flow chart showing the processing in the case 

nate points (Xs+C Yc) to (Xs+C Ys +<AYc/AXc) Q where the line feed button 14 is indicated. At step dlO, 

determined by the method described later are displayed in judgement is made whether any pen input has been made or 

the prescribed line color. At step cl7, the value 1 is added to not The process moves to step dll when it judges that some 
the variable C which is newly stored as variable C At step 5 pen input has been made but remains on standby while step 

cl8 Judgement is made whether me variable C is larger than dlv " repeated until any pen input is made when it judges 

AXc or not Hie process moves to step clu when it is larger, that no pen input has been made. At step dll, judgement is 

otherwise moving to step cl6 madc whcthcr input made at step dlO was made in 

FIG. 24 is a plan view showing ah expanded view of the ^llT* " !^?5^ g Lc * ™ ^^Pjf J™ 
j- ■ K A . 7* r^*T^v . IT . .« 20 for characters or not The process moves to steo dl2 when 

™? y ,TT * ^FfZ °- the "8 ht . toec ^ n 10 the pen input was made in^inpu^display^a 20 for 

presents the number of dots in the X-mb direction while characters, but to step d22 when thepen input was made out 
the downward direction indicates the number of dots in the of foe input/display area 20 for characters 
Y-aids direction. Explanation wOl be given of a case, for Al step dl2, judgement is made when the pen input made 
example, where it is desired to display in such a way thai the at step dlO was made in some block: of the plurality of blocks 
point Dl expressed with (1,1) and the point D2 expressed " displayed in the input/display area 2* for characters or Dot 
with (9.5) form a straight line. The points Dl, D2 are in the Namely, judgement is made when any of the plurality of 
displayed state. At step cl6. the dots in the portion from blocks was indicated with the pen. The process moves to 
Y ? ? Y^^^ISL" 6 «ep dl3 when some block was indicated i.e. in the case 

J* • ^Ll ^ ^^I*- ^ » whoemebloiUl displayed on the line 23a in thefirst line 

m *• P°*°" ^ m .< 2 - 1 > to ( 2U > 8 et ta 1116 Stayed state. » i„ me input/display area 20 for characters as shown in FIG. 
Ys+(AYcMXc)C is newly stored as Yc At step cl7, C is 27 A. for example, was indicated but to step dl7 when no 
given as 02. At step cl8. judgement is made whether the block was indicated. 

variable C is largerthan AXc or not The process movesto At step dl* the cursor 21 is moved to the head of the 
fZ- ™ k„ ^T!^ h, 15 « h 1 !^^ 56 - ^! * block indicated with the pen or to the head of the block 132 
^,? PCa ^ , !, d °l U, , 1te ^dicated in FIG. 27A. faexample. and the process moves 

portion (1,1) to (9.5) are put in the displayed state. The dots to step dl4 

displayed by such operations come to be indicated by shaded A V;. . f - . , - . . ^ . _ . 
lines of FIG 24. stc P dl A judgement is made whether, in the line 23 in 

which the position indicated with the pen is included there 
FIG. 25 is a flow chart showing the processing in the case is scroll date cr line feed code before the position 
where the cursor burton 13 is indicated Al step dl. judge- 30 indicated with the pen w not The fjrocess moves to step dl8 
ment is made whether any pen input has been made or not when it is judged that there exists such data or code but to 
The process moves to step d2 when it judges that some pen step d5 of FIG. 25 when it is judged otherwise. At step dl*, 
input has been made but remains on standby while step dl when, in the line 23 in which the position indicated with the 
is repeated until any pen input is made when it judges that pen is included, the data irnmediately before the indicated 
no pen input has been made. At step d2, judgement is made position Le. the data closest to the indicated position is a 
whether the peninput made at step dl has been niade in the block data, the cursor 21 is moved to the head of that block 
area of input in rjandwriting namely in the inrxit/display area data. In the case where the data closest to the indicated 
20 for characters or not The process moves to step d3 when position is a line feed code, the cursor 21 is moved to the 
the rxa input tas been position of lme feed code and the operation moves to step 

characters, moving to step d7 when the pen input was made ^14 

out of the inr^tVdisriay area 20 for characters. By the process operation of steps d!7, dl* the cursor 21 

At step d3. judgement is made whether (he pen input is moved to the head of the block 132, for example, in the 
made at step dl has been made in any block of the plurality case where the position on the right side of the block 132 on 
of blocks displayed in the input/display area 20 for charac- 4J the fine 23a in the first line in the i^t/display area 20 for 
tcrs or not. Namely, judgement is made whether any of the characters shown in FIG. 27A was indicated with the pen. 
pliirality of blocfa was indicated with me pen. The process M ^ dJA a ^ fccd ^ h ip position of 

moves to step 64 when the pen input was made in some the cursor moved in the previous step dl3 or step dl8 and 
Nocfcandtt*proc«s the CPU 2 moves to step dl5. If the cursor position is at the 

was made hd* C of ^the blocks At s^ ^ anw 21 is ^ hea d of me stroke data, the o^splay rx,sitk>n of tb^ stroke 
moved to the head of the block indicated with me pen. The is set as 0, the distance between that stroke date and the 

process moves to step dS to clear the timer and then shifts data iinmediately before that stroke data is set as 0, a line 
to step a2. At step d6, the cursor 21 is moved to the position fee d oode between that stroke data and the date immediately 
indicated with the pen and the process moves to step d5. before that stroke data is inserted, and then the operation 

At step d2, the process will move to step d7 when the pen 55 moves to step dl6. 
input was made out of the input/display area 20 for charac- At step dl6, me portion after the line feed code inserted 
ters. Judgement is also made whether the button in the upper at step d!4 is displayed again. This consists in once clearing 
stage such as W button 12 or the button on the right edge the portion after the cursor position in the input/display area 
such as upper scroll button 24 has been indicated with the 2# for characters and displaying the data after the line feed 
pen or not The operation craresponding to the indicated & code inserted at step dl4 from the head of the line subse- 
button is performed when the upper button or the button on quent to the line to which the position indicated with the pen 
the right edge has been indi cat ed, but the process moves to at step dlO belongs until the bottom line in the input/display 
step d5 when neither the upper button nor the button on the area 20 for characters is filled Le. until fee time when 
right edge has been indicated. scrolling of me screen is required for displaying any further. 

In mis way. the operator can freely move the cursor 21 to 65 and then the CPU 2 moves to step dl9. 
the desired position in the input/display area 20 for charac- In the case where, with those operations of step dl4. step 
terc- dl5 and step dl6, the cursor 21 was moved to the head of 
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the Mock 132 at step dl3 or step dl8. for example, a line 
feed code is inserted at (he position of the cursor 21 at step 
dl4. the portion after the line feed code Le. the block 132 is 
cleared at step dl5 as shown in FIG. 27B and Che block 132 
is displayed at the head of the line 236 In the second line at 
step dl6 as shown in FIG. 27C 

At step dl9, judgement is made whether the line feed code 
inserted at step dl4 is positioned in the bottom line in the 
input/display area 20 for characters or not When the line 
feed code is positioned in the bottom line, die operation 
moves to step d20 without making any redisplaying of data 
of step dl6 mentioned before, the display image in the 
input/display area 20 for characters upward is scrolled by 2 
lines, the data after the position of the line feed code inserted 
at step dl4 in the bottom line and the line immediately above 
the bottom line is displayed, and (he operation moves to step 
d21. In the case where the inserted line feed code is judged 
as not positioned in the bottom line at step dl9, the operation 
moves to step d21 without passing through step d20 because 
the redisplaying of data of the earlier step dl6 is made at 
least on one line. 

At step d21. the cursor 21 is moved onto the data 
following the line feed code inserted at step dl4 to be 
displayed at the head of the line after the line feed code 
inserted at step dl4. and the CPU 2 moves to step d5. With 
this operation of step 421. the cursor 21 is displayed at the 
head of me block 132 as shown in FIG. 27D. 

If, at step dll mentioned earlier, the pen input was made 
out of the input/display area 20 for characters, the CPU 2 
moves to step d22 and judgement is also made whether the 
button in the upper stage such as W button 12 or the button 
on the right edge such as upper scroll button 24 has been 
indicated with the pen or not The operation corresponding 
to the indicated button is performed when the upper button 
or the button on the right edge has been indicated, but the 
operation moves to step d5 when neither the upper button 
nor the button on the right edge has been indicated 

FIG. 28 is a flow chart showing the motion in the case 
where the eraser button 15 is indicated. FIGS. 29A, 29B are 
plan views showing in progressive steps the display image 
in the case where the eraser button 15 is indicated Blocks 
80ki to 80c are displayed in this order in the first line 23a in 
the input/display area 20 for characters while a line feed area 
81 expressed with a line feed code is set after the block 80c. 
In the second line 236, blocks 804, 80* are displayed in this 
order A blank is set between block 80tf and block 80*. 

At step d25. the eraser button 15 which was displayed is 
converted to the pencil button and this pencil button is 
displayed. At step d26, judgement is made on the basis of the 
output from the touch panel 8 whether there is any input with 
the input pen U. The process moves to step d27 when there 
is some pen input At step d27, judgement is made whether 
the position of the pen input is in the input/display area 20 
for characters or not The process moves to step d28 when 
the pen input position is in the input/display area 20 for 
characters, otherwise to step d30. At step d28, judgement is 
made whether the position of the pen input is in the block 
displayed with the stroke data or not The process moves to 
step d29 when the position is in the block, otherwise to step 
d26. 

At step d29, the characters in the block including the 
position indicated with the input pen 11 are erased. When, 
for example, the block Wb indicated in FIG. 29A is 
indicated, the display of the block 80b is erased as shown in 
FIG. 29B. The area where the characters are erased becomes 
blank. At that time, the block data stored in the RAM 4 is 
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also erased. When there is any block data after the erased 
block data Le. any block data corresponding to block 80c in 
FIG. 29, the display position data 57 of that block data 80c 
is changed to a data constituted by the stored display 

5 position data plus the display position data of the block data 
corresponding to block 80c and this data is newly stored 
When the operation of step d29 is over, the process moves 
to step d2& At step d30, the eraser button 15 is displayed in 
place of the pencil button. When the operation of step d30 

lQ is over, the process moves to step d5. 

FIG. 30 is a flow chart showing the motion in the case 
where the delete button 16 is indicated. FIGS. 31A to 31D 
are plan views showing in progressive steps the display 
image in the case where the delete button 16 is indicated. 

13 The display image indicated in FIG. 31A is the same as that 
of FIG. 29A. At step d32, the pencil button is displayed in 
place of the delete button 16. At step d33, judgement is made 
whether there is any pen input with the input pen 11 or not 
The process moves to step d34 when there is some pen input 

20 At step d34, judgement is made whether the position of the 
pen input is in the input/display area 20 for characters or not 
The process moves to step d35 when the pen input position 
is in the input/display area 20 for characters, otherwise to 
step d30. At step d35, judgement is made whether the 

^ position of the pen input is in the block displayed with the 
stroke data or not Judgement is also made whether the 
position of the, pen input is in the line teed area 81 displayed 
in correspondence to the line feed code or not The process 
moves to step d36 when the position is in the block or in the 

^ line feed area 81, otherwise to step d38. At step d36. the 
block data including stock data in the block including the 
pen input position or the line feed code are erased from 
inside the RAM 4. At step d37, the data from which the 
block data or line feed code has been erased is displayed 

^ again. When the operation of step d37 is over, the process 
returns to step d33. 

In the case where the block 8©fr given in FIG. 31A is 
indicated, for example, the display of the block 80& is erased 
and the block 80c is displayed following the block 80a as 

4Q shown in FIG. 31B. In that case, the display position data 57 
corresponding to the block data 80c remains unchanged. 
Moreover, in the case where the line feed area 81 given in 
FIG. 31Ais indicated, the line feed area 81 is erased and the 
block 80tf is displayed following the block 80c as shown in 

43 FIG. 31C 

At step d38, judgement is made whether the position of 
the pen input is in the blank portion provided between blocks 
or not The process moves to step d39 when the pen input 
position is in the blank portion but to step d33 when it is not 

so At step d39, the blank portion including the pen input 
position is deleted by a predetermined amount This can be 
realized, for example, by reducing the value of the display 
position data 57 of the block data corresponding to the block 
displayed following the block including the pen input posi- 

55 tion by a predetermined amount In the case where the value 
of the display position data 57 is smaller than a predeter- 
mined amount the display position data is given as 0. When 
the operation of step d39 is over, the process moves to step 
d37. 

60 In the case where the blank portion between the block 80J 
and the block 80e given in FIG. 31A is indicated, for 
example, the value of the display position data 57 of the 
block data corresponding to the block 80e is reduced by a 
predetermined amount As a result the display image 

€5 becomes as shown in FIG. 3 ID. 

FIG. 32 is a flow chart showing the motion in the case 
where either the registration button 17 or the registration 
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button 18 is indicated. At step d41. the image data inputted flag F. At step dl31, die timer V is stopped. When the 

in handwriting is submitted to processing for turning into operation of step dl31 is over, the process moves to step 

stroke data and one independent data Including the stroke d47. By indicating the registration buttons 17, 18 with such 

datacJrtamedbregistered. At step d42, the inemory capacity operation, it may be judged whether the displayed data has 

available for registration in the RAM 4 is compared with the 5 been switched or not 

capacity of me independent data and judgement is made CTr , - A . a . k .... ^, . . 

whemer the data has been stored m me RAM^not In me ™ G ™ * 8 fl ™ thc J mc * 1011 m c*e 

case where the data could not be stored because of a shortage mc button 19 15 mdicatcd At ^ mc 

of the memory in the RAM 4. the process moves to step d49 sub-menu lc. the menu picture 38 is displayed Atstepd5©\ 

giving a display of "Memory shorf\ for example, in the judgement is made whether there was any pen input with the 

input/display area 2d for characters. When the operation of 10 in f nt pen 11 or not The process moves to step d57 when 

step 449 is over, the process moves to step 443. When the there was some pen input, otherwise to stepd60. At step d57, 

data could be stored in the RAM 4 at step d42. the process judgement is made whemer the position of the pen input is 

moves to step <M3. At step d43, judgement is made whether in the sub-menu picture 38 or not The process moves to step 

the registration button 17 has been indicated or not The d58 when the pen input position is in the sub-menu picture 

process moves to step d44 when the registration button 17 15 38 but to step d59 when it is not At step d58, the indicated 

has been indicated, otherwise, ie. when the registration item in the sub-menu picture 38 is displayed in the reversed 

button 18 has been indicated to step d50. state. When the operation of step d58 is over, the process 

At step d44, judgement is made whether there is any returns to step d56. At step d59, the item displayed in the 

registered independent data after the registered independent reversed state is initialized Le. returned to normal When the 

data or not The process moves to step d45 when there is any 20 operation of step d59 is over, the process returns to step d56. 

registered independent data in the next position but to step A «_» AM «• _ . ^ . 

al when thereTno such data. At step dSTthe independei h ^t^T^ T T*™*^ 

data registered in the next position is called and Okayed in J ud *«^ made^etber there is any item displayed tn the 

the input/display area 2« for characters. At step d46\ judge- ^ state 01 DOt \? e V™*** to d61 whcn 

ment is made whether either the registration button 17 crthe „ ^ere is some item, otherwise to step d62. At step d61, the 

registration button 18 has been indicated or not The process «rt«nen° Picture 38 is erased When the 

moves to step d43 when the button 17 or 18 has been operation of step d61 is over, the process moves to step for 

indicated but to step d47 when no indication has been made. making the operation of an item to be displayed in the 

At step d47. the cursor 21 is displayed in the home position reversed state. At step d62, the display of the submenu 38 is 

of the input/display area 20 for characters Le, at the left top — erased. When the operation of step d62 is over, the process 

on the display image. At step d48, the content of the moves to step d5. 

handwritten pattern is erased and the timer is initialized. FIG. 35 is a flow chart showing the motion in the case 

When the operation of step d48 is over, the process moves where the pencil button displayed in place of either the 

to step a2. eraser button 15 or the delete button 16 is indicated. At step 

At step d50, judgement is made whemer there Is any ^ d65, the eraser button 15 or the delete button 16 is displayed 

registered independent data immediately before the regis- in place of the pencil button. When the operation of step d£5 

tercd independent data or not The process moves to step d51 is over, the process moves to step d5. 

when there is any registered independent data but to step d52 FIG. 36 is a flow chart showing the motion in the case 

when there is no such data. At step d51, the independent data where the return button 27 is indicated. At step d67, the 

in the preceding position is read out and displayed in the ^ menu button 19 is displayed in place of the return button 27. 

input/display area 2* for characters. When the operation of When the operation of step d67 is over, the process moves 

step d51 is over, the process moves to step d46. At step d52, to step d5. 

the data which was displayed before is displayed again. FIG. 37 is a flow chart showing the motion in the case 
When the operation of step d52 is over, the process moves where the blank button 29 is indicated. At step d69. judge- 
to step <J46. 45 ment is made whether there is any data inputted in hand- 
FIG. 33 is a flow chart showing the motion of checking writing displayed in the input/display area 20 for characters 
whether either the registration button 17 or the registration or not The process moves to step 67f when there is some 
button 18 has been indicated. At step <H27, judgement is data, otherwise to step d71. At step d70, the data being 
made whether either the registration button 17 or the regis- inputted is stored as an independent data. At step d71, 
tration button 18 has been indicated or not The process w judgement is made whether the memory capacity in the 
moves to step dl28 when the button 17 or 18 has been RAM 4 is sufficient or not Hie rxocess moves to step al 
indicated but to step dl3# when no indication has been when the memory capacity is sufficient otherwise to step 
made. At step dl28, judgement is made whether the flag F d72. At step d72. a display is given, for example, as 
is "l w or not The process moves to step d!29 when the flag Ttfemory shorT. When the operation of step d72 is over, the 
F is "1" but to step d43 when h is not "1*. The case where 55 process returns to step al. 

the flag F is not **l w is a case where the registration buttons FIG. 38 and FIG. 39 are flow charts showing foe pro- 

17, 18 have been newly indicated. cessing in the case where the display list button 28 is 

At step dl29, judgement is made whether either the indicated. The flow chart of FIG. 39 is continued from the 

registration button 17 or the registration button 18 has been flow chart of FIG. 38. When the list display button 28 is 

indicated for more than the predeterrnined time or not go indicated with me input pen 11, the CPU 2 moves to step d74 

Namely, the time set in advance on the timer T is counted and judgment is made whether the data being inputted in 

and judgement is made whether the set time has been handwriting is displayed in the input/display area 2* for 

exceeded or not The process moves to step d43 when set characters or not The process moves to step d75 when the 

time has been exceeded but to step d47 when it has not been data being inputted in handwriting is displayed, otherwise to 
exceeded. 65 step d83. At step d75, the data being inputted in handwriting 

At step dl30, which is a case where no registration displayed in the input/display area 2# for characters is stored 

buttons 17. 18 have been indicated, and • is inputted in the in the memory, and the CPU 2 moves to step d76. At step 
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d76, judgement is made whether or not the data being 
inputted in handwriting al step d75 could not be stored in the 
memory. The process moves to step d82 when the data could 
not be stored because the memory was already full. 
However, the process moves to step d77 when the data could 
be stored because there was a sufficient margin in the 
memory. 

At step d82, the message "Memory short" is temporarily 
displayed in the input/display area 28 far characters for the 
prescribed time because the memory capacity for registering 
the data being inputted in handwriting is short and then 
moves to step d85. At step d85, judgement is made whether 
there is any independent data registered in the memory. The 
operations of FIG. 38 and FIG. 59 terminate and the process 
moves to step d5 when mere is no independent data 
registered, otherwise to step d77. 

At step d77, the values of the counters T and "f for 
displaying the independent data stored in the memory are 
both set as "1" and the process moves to step d78. Here, the 
value of the counter "i" indicates the order of the indepen- 
dent data registered counting from the independent data at 
the head. When the value of the counter *T is "1", for 
example, the independent data at the head is indicated with 
the counter "T. The counter "j" indicates the line number in 
the date column 47 and the contest of registration column 48 
in the list image 45 given in FIG. 8 and the value of the 
counter is set for 1 to 6. When the value of the counter 
"j" is "1", for example, the top line in the list image 45 is 

At step d78, the screen is initialized and the list image 45 
is displayed. The process moves to step d79 and the inde- 
pendent data in the *T*tb position indicated by the counter 
*T is called from the memory. The process moves to step 
d89 and the independent data called in the previous step 479 
is displayed together with its date in the "fth line displayed 
by the counter "j" in the fast image 45 sequentially from the 
head of the data, and the process moves to step d81 . 

At step d81, judgement is made whether the value of the 
counter "j w is "6- or not The process moves to step d87 of 
FIG. 59 when the value of the counter T is "6" but to step 
d84 when the value of the counter T is not "6" At step d84, 
judgement is made whether the independent data in M F*th 
position called from the memory at step d79 is the last 
independent data of the data stored in the memory. The 
process moves to step d87 of FIG. 59 when it is the last 
independent data, otherwise to step d85. The value "1" is 
added to the values of the counter *T and the counter "j" 
respectively, and the process moves to step d79. 

At step d87, judgement is made whether any input was 
made with (he input pen 11 or not The process moves to step 
<S8& when it judges that there was some input with the input 
pen 11. but the process remains on standby as step d87 is 
repeated when it judges that there was no such input At step 
d88, judgement is made whether the blank button 29 has 
been indicated with the input pen 1L The process moves to 
step d89 when the blank button 29 was not indicated but the 
operation of FIG. 58 and FIG. 59 will terminate and the 
process moves to step al when the blank button 29 was 
indicated At step d89. judgement is made whether the 
registration button 18 has been indicated with the input pen 
11. The process moves to step d9# when the registration 
button 18 was indicated, otherwise to step d95. At step d95, 
judgement is made whether the registration button 17 has 
been indicated with the input pen 11. The process moves to 
step d94 when the registration button 17 was indicated, 
otherwise to step d91. 
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At step d90, judgement is made whether the independent 
data in Tth position indicated by the counter i at that point 
in time is the last independent data or not The process 
moves to step d87 when the data is judged as the last 

s independent data, otherwise to step d9& 

If, at step d95, it is judged that the registration button 17 
has been indicated, the process moves to step d94. At step 
d94, judgement is made whether the value of the counter T 
is either of the values 1 to 6, and the process moves to step 

10 d91 when the value of the counter T* is either of the values 
1 to 6, otherwise to step d95. At step d95, the value of the 
counter T is reduced by 6 and the process moves to step 
d96. At step d96, the content of display in the 1st to 6th lines 
in the list image 45 Le. all the independent data contained in 

15 the list image 45 is cleared, and the process moves to step 
d97. Al step d97, the value of the counter is set at 1 and 
the process moves to step d79 of FIG. 58. 

148 If, at step d95, it is judged that the registration button 
17 is not indicated, the process moves to step d91, where 

20 judgement is made whether the position indicated with the 
input pen U in the previous step d87 is either of the lines in 
the list image 45 or not The process moves to stepd87 when 
it is judged that the indicated position is neither of the lines 
in the list image 45 but to step d92 when the indicated 

25 position is either of the lines in the list image 45. At step d92, 
the independent data the bead of which is displayed in the 
line indicated with the input pen 11 is called from the 
memory and displayed in the input/display area 20 for 
characters, and the process moves to step d46. 

30 As the list display button 28 is indicated with the opera- 
tions corresponding to FIG. 58 and FIG. 59 this way, the 
steps dT7 and <J78 are executed and then the steps d79, d88, 
d81, d84 and d85 are repeated. As a result, the independent 
data stored in the memory is called one after another and the 
head part of the 1st to 6th independent data is displayed 
together with their dates in the 1st to 6th lines in the list 
image 45. When the number of independent data is under 6, 
all independent data are displayed. 

40 Displaying the independent data in the 7th to 12th posi- 
tions from the head in the list image 45 in the case where 7 
or more independent data are stored in the memory is made 
by indicating the registration button 18. When the registra- 
tion button 18 is indicated with the input pen 11, the steps 

45 d87, d88. d89, d90, d96 and d97 are executed and the steps 
d79, d88, d81, d84 and d85 are also repeated. As a result the 
independent data in the 7th to 12th positions from the head 
are displayed in the list image 45. In the same way, the 
independent data In the 13th position and after can also be 
displayed in the list image 45 by indicating the registration 
button 18 with the input pen 11. 

Displaying of the independent data {receding the inde- 
pendent data displayed in the list image 45 Le. the indepen- 
dent data on the head side in the list image 45 is made by 

55 indicating the registration button 17 with the input pen 11. 
When the registration button 17 is indicated with the input 
pen 11, the steps d93. d94. d95, d96 and d97 are executed 
and then the steps d79, d88, d81 , d84 and (05 are repeated. 
As a result, the independent data preceding the independent 

60 data displayed in the list image 45 is displayed in the list 
image 45. 

FIG. 4* is a flow chart showing the processing in the case 
where the delete data button 50 is indicated with the input 
pen 11. At step dltt, judgement is made whether there is 
65 any content inputted in handwriting displayed in the input/ 
display area 2* for characters at that point in time or not If 
there is some content inputted in handwriting displayed, the 



05/06/2002, EAST 



Version: 1.03. 0002 



5,698,822 

29 30 

process moves to step dlOl and (he content inputted in hlock Le. the position where the input pen 11 is separated 

handwriting displayed in the input/display area 20 for char- from the moved reversed block, and the process moves to 

acters at mat point in time is deleted from the memory, and step dl04. 

the process moves to step d44. In the case of absence, at step When, at step dl05, it is judged that the position is 

dlOO, of any content inputted in handwriting displayed in the 5 indicated with the input pen 11 is not in the input/display 

input/display area 20 for characte r s, the process moves to area 20 for characters, the process moves to step dl08 and 

step d5 wimoutrxrforming any delete operation correspond- judgement is made whether the displayed position is in the 

ing to the data delete button 30. return button 27 or not When the position is not in the return 

FIG. 41 is a flow chart showing the processing in me case button 27, the process moves to step dl04. When the 

where the move button 31 is indicated. FIGS.42Ato 42C are 1° position is in the return button 27, the process moves to step 

plan views showing examples of display in the character dl09, and the display of the return button 27 is switched to 

input/display area in the case where the block 105 is moved that of the menu button 19 at step dl09 as shown in FIG. 

with the input pen U. At step dl03. the display of the menn 42C to finish the operation for moving. The process then 

button 19 is switched to the display of the button 27 as moves to step d5. 

shown in FIG. 42A. and the process moves to step dl04. « when, in the flow chart as described above, the move 

At step dl04, judgement is made whether there any input button 31 is indicated, the process remains on standby while 

has been made with the input pen 11 or not The process step d!04 and step dl!2 are repeated until any indication 

moves to step dl05 when there was some pen input other- with the input pen 11 is made, because no reversed block 

wise to step dll2. At step dl05, judgement is made whether, exists in the input/display area 20 for characters in the state 

in the input by the input pen 11 made at step dl04. the 20 be some indication is made in the input/display area 20 for 

position indicated with the pen input is in the input area in characters with the input pen 11. When, in the input/display 

handwriting Le. in the input/display area 20 for characters or area 2# for characters, the block to be moved is indicated 

not The process moves to step dl06 when the indicated with the input pen 11, operations are made in the order of 

position is in the input & display area 20 for characters but steps dl04, dl05, dl06, dllO and dill and the indicated 

to step dl08 when the indicated position is out of the 25 block is switched to the display of a reversed block 105 as 

input/display area 20 for characters. At step dl06, judgement shown in FKj. 42A. 

is made whether or not the position indicated with the pen The movement of this reversed block 105 the display of 

input in a reversed block or in the reversed block 105 of FIG. which has been switched is made by moving the input pen 

42A* for example. The process moves to step dl#7 when the 11 to the desired position in the input/display area 20 for 

position is in a reversed block but to step dllO when it is out 30 characters while indicating the reversed block 105. With this 

of any reversed block. Reversed block is a block where the moving operation of the input pen 11, the steps dl04. dl05, 

data color is reversed with the background color. For dl06 and di07 are repeated and the reversed block 105 is 

example, in the case where the normal mode of display is moved as shown in FIG. 42B. 

white for background and Mack for display, a reversed block As the input pen 11 is separated from the reversed block 

has a black background and a white display. 105 ^ ^ ^med block 105 to the desired 

At step dl#7, as the input pen 11 is moved while being position, the operations of the steps dl04. <1112 and dll3 are 

pressed against the input/display area 20 for characters, the executed and the display of the reversed block 105 is 

reversed block in cheated by the inpu t pen 1 1 is moved to the s witched to the normal display as the block 106 as shown in 

position indicated by the moved input pen 11 to be FIG. 42C, thus completing the movement of the reversed 

displayed, and the process moves to step dl04. block 105. 

At step dllO, judgement is made whether or not the The portion where the moved reversed block 105 existed 

position indicated with the pen input 11 in the previous step before remains blank 108 as in the case of erasure with the 

dl04 in a stroke block Le. in an ordinary block not reversed, eraser. Moreover, in the state where the movement has been 

in the block 107, for example. If the position is in an 45 completed, the cursor 21 is displayed immediately after the 

ordinary block, the process moves to step dill and the block moved block 106 as shown in FIG. 42c. Other blocks 107 

which is not reversed is switched to a reversed block. The can also be moved in the same way. 

process then moves to step dl04. FIG. 43 is a flow chart showing the motion in the case 

If, at step dllO, the position indicated with the pen input where the line type switch button 34 is indicated. At step 

11 is judged to be out of the block, the process moves to step 50 dll7, judgement is made whether mere is any data being 

dll4 and judgement is made whether or not the position inputted in handwriting or not The process moves to stepd5 

indicated with the pen input 11 is in the space area between when there is some data but to step dl21 when there is no 

blocks Le. the blank part If the position is in the blank part, such data. At step dll8, the displayed line is converted to the 

the process moves to step dU5, inserts a space area of fixed selfrtpd Ene type. As line type data in the block data, ***** 

size i.e. a blank in the i ndi cated position and then moves to 55 corresponding to this line type is stored. When the operation 

step dl04. If, at step dll4, it is judged that the indicated of step dll8 is over, the process moves to step d5. 

position is not a blank part the process moves to step dl04. FIG. 44 is a flow chart showing the motion in the case 

If, at step dl04. it is judged that there was no input by where the line color switch button 35 is indicated. At step 

input pen 111, the process moves to step dll2 and judgement dl20. judgement is made whether there is any data being 

is made whether there is any reversed block or not The 60 inputted in handwriting or not The process moves to step d5 

process moves to step dl04 when it is judged mat there is no when there is some data but to step dll8 when there is no 

reversed block. When it judges that there is some reversed such data. At step dL21, the displayed line is converted to the 

block, the process moves to step dU3 and the display of the selected line colour. As line colour data in the block dat^ 

reversed block is switched to that of an ordinary block. As data corresponding to this line colour is stored. When the 

a result the reversed block is moved, while indicating the 65 operation of step dl21 is over, the process moves to step d5. 

reversed block with the input pen U, to the position where FIG. 45 is a flow chart snowing the motion in the case 

the reversed block is switched to the display of an ordinary where either the line type switch button 36 or the line color 



05/06/2002, EAST Version: 1.03.0002 



5,698,822 

31 32 

switch button 37 is indicated At step dl23, judgement is At step dl43, the cursor information stored at step 4139 

made whether there is any data being inputted in handwrit- is called and the cursor 21 is displayed at a position where 

ing or not The process moves to step d5 when there is some it is moved downward by 2 lines. For example, the cursor 

data but to step dl24 when mere is no such data. At step 21* is displayed as cursor 214 indicated in FIG. 47 A. 

dl24, judgement is made whether the display position of the 5 At step dl44, judgement is made whether backward feed 

cursor 21 is in the block ox not. The process moves to step by 1 line is possible or not The process moves to step d!45 

dl25 when the position is in the block but to step dS when when that is possible but to step d5 when that is impossible, 

otherwise. At step dl25, the Hne type and line colour of the At step dl45. the data is displayed by being sent backward 

block data corresponding to the block including the cursor by 1 line. At step dl46, judgement is made whether the 

21 are displayed by being converted to the selected line type 10 cursor 21 is in the first from the bottom or not The process 

or line colour. When the operation of step dl25 is over, the moves to step dl37 when the cursor 21a is in the first line 

process moves to step d5. but to step dl47 when it is not At step dl47. the cursor 

FIG. 46 is a flow chart showing the motion in the case position data stored at step dl39 is called and the cursor 21 

where either the upper scroll button 24 or me lower scroll is displayed at a position where it is moved upward by 1 line, 

button 25 is indicated FIGS. 47 A, 47B are plan views 15 When the operation of step dl47 is over, the process moves 

showing the character input/display area for nplftiiring the to step d5. 

motion in the case where either the upper scroll button 24 or FIG. 48 is a flow chart showing the processing in the case 

the lower scroll button 25 is indicated At step 4133, where printing is made as the print button 39 is indicated 

judgement is made whether the Indicated button is the upper with the input pen 11. FIG. 49 is a plan view showing the 

scroll button 24 or not The process moves to step dl39 20 print display image 116 displayed in the case where the print 

when it is the upper scroll button 24 but to step dl34 when button 53 is indicated. 

it is not the upper scroll button 24 Le. it is the lower scroll ^ steD n, judgement is made whether there is any pattern 

button 25. under input in handwriting displayed in the input/display 

At step dl34, the cursor information indicting the position area 20 for characters at that point in time or not Le. whether 

of the cursor 21 is stored. At step dl35, the data is sent 23 there is any image data not yet submitted to processing for 

forward by 2 lines for example, and the content correspond- turning into stroke data or not The process moves to step £2 

ing to the displayed lines is displayed. FIG. 47A indicates when it is judged that there is no pattern under input in 

the lines 23c to 23f displayed before the advancing of 2 lines handwriting. At step £2, judgement is made whether any 

while FIG. 47B indicates the lines 23c to 23ft which are stroke data Le. independent data is displayed in the input/ 

displayed when the data has been advanced by 2 lines, 30 display area 29 for characters or not and the process moves 

At step dl36\ judgement is made whether the cursor 21 is to step 0 when it is judged that such data is displayed 

in the first or the second line from the top or not The process case where ft is judged that mere is any pattern under input 

moves to step dl37 when the cursor 21a is in the first or the in handwriting displayed in the input/display area 20 for 

second line, in the line 23a of the first line as indicated in characters at step fl and when it is judged that stroke data 

FIG. 47 A, for example, but to step dl38 when it is not or 35 is not displayed in the input/display area 20 for characters at 

when the cursor 2\d is in the line 23c of the third line. step f2, the operation of the flow chart of FIG. 48 is 

At step dl37, the cursor 21 is displayed in the home terminated and the process moves to step d5. 

position Le. at the left top of the input/display area 20 for At step £3, the print display image 116 of FIG. 49 is 

characters. This is because the cursor 21i> disappears from ^ displayed in me input/display area 2t for characters and the 

the screen as shown in FIG. 47B when the data is advanced process moves to step fl Here, the print display image 116 

by 2 lines. In such a case, the cursor 21 is displayed as cursor contains paper button provided with A4 paper button 117 

21c at the left top of the area 20 Le. at the left end of the line and B5 paper button 118, display width button 119, print 

23c. The same is true with a backward feed of the data. button 12* and return button 121. 

When the operation of step dl37 is over, the process moves 4J At step f4, judgement is made whether any input by input 

to step d5. pen 11 has bees made or not The process moves to step fS 

At step dl38, the cursor information stored at step dl34 when some input by input pen 11 has been made but remains 

is called and the cursor 21 is displayed at a position where on standby as step f4 is repeated when no input by input pen 

it is moved upward by 2 lines. For example, the cursor 214 11 has been made. At step £5, judgement is inade whether the 

is displayed as cursor 21<r indicated in FIG. 47B. When the position indicated with the input pen 11 in the previous step 

operation of step dl3S is over, the process moves to step d5. f4 is in the A4 paper button 117 or the B5 paper button 118, 

At step dl39, the cursor information indicating the posi- and the process moves to step f5 when the indicated position 

tionof cursor 21 is stored At step <U4# Judgement is made is in the paper button but to step f9 when the indicated 

whether backward feed by 2 lines is possible or not The position is not in the paper button, 

process moves to step dl41 when that is possible but to step 55 At step f6, the paper button indicated in reversed state is 

dl44 when that is impossible. At step dl41, the data is switched to the normal display when there is any such paper 

displayed by being sent backward by 2 lines. FIG. 47B button indicated in reversed state, and the process moves to 

indicates the lines 23c to 23A displayed before the backward step f7. At step f7, the display of the paper button indicated 
feed by 2 lines while FIG. 47 A indicates the lines 23tf to 23f with the input pen 11 in the previous step f4 is switched to 

displayed when the data has been sent backward by 2 lines. 60 reversed display, and the process moves to step fit At step 

At step dl42, judgement is made whether the cursor 21 is the paper type A4 or B5 corresponding to the paper 
in the first or the second line from the bottom or not The button indicated with the input pen 11 is stored, and the 
process moves to step dl37 when the cursor 21a is in the first process moves to step f4. 

or the second hne, in the line 23g of the second tine as When, in the previous step £5, it is judged that the paper 
indicated in FIG. 47B, for example, but to step dl43 when ss button is not indicated with me input pen 11. and the process 
it is not or when the cursor 21* is in the line 23c of the first moves to step f9 and judgement is made whether the return 

foe. button 121 has been indicated with the input pen 11 or not 
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The process moves to step fl6 when the return button 121 button which is displayed in the reversed state returns to 

has been indicated but to step flO when the return button 121 normal At step dl77. the indicated normalization size 

has not been i n dicat ed. At step flO, judgement is made button is displayed in the reversed state. At step dl78, the 

whether the print button 120 has been indicated with the normalization size value corresponding to the indicated 

input pen 11 or not The process moves to step fll when the 5 normalization size button is set Wben the operation of step 

print button 120 has been indicated but to step f4 when the d!78 is over, the process moves to step dl74. 

print button 120 has not been indicated. At step dl79, judgement is made whether the input 

At step fll, the print width Le. the length of one line on position is the input Wank time change button of not The 

the paper to be printed corresponding to the type of paper process moves to step dl80 when it is the input blank time 

stored in the previous step f8 is set, and the process moves 10 change button, otherwise to step dl8& At step dl80, the 

to step fl2. At step fl2. the values of normalization size (Ax. button which is displayed in the reversed state returns to 

Ay) for printing which are values larger than the normal- nonnaL At step dl8L the indicated input blank time change 

ization size of the case where the data is displayed in the button is displayed in the reversed state. At step (1182, the 

input/display area 20 for characters are set, and the process input blank time value corresponding to the indicated button 

moves to step fl3. At step A3, the block data displayed in 15 is set When the operation of step dl82 is over, the process 

the input/display area 20 for characters in the previous step moves to step dl74. 

G and the independent data in which that block data is At step dl83, judgement is made whether the input 

included are developed io a volume for one line at the print position is the approximate angle change button or not The 

width set in the previous step fll, in the iwnnalization size process moves to step dl84 when it is the approximate angle 

for printing set in the previous step fl2, and the process 20 t^n, otherwise to step dl87. At step dl84, the 

moves to step fl4. approximate angle change button which is displayed in the 

At step fl4, the data for one line developed in the previous reversed state returns to normaL At step dl85, the indicated 

step fl5 is printed on the paper, the process moves to step approximate angle change button is displayed in the 

fl5 and judgement is made whether the independent data to reversed state. At step dl86, the approximate angle value 

be printed has all been printed or not. The process moves to 25 corresponding to the indicated button is set When the 

step fl6 wben the printing has been completed. At step fl6, operation of step dl86 is over, the process moves to step 

the print display image 116 of FIG. 49 is cleared, the original dl74 

block data which was displayed in the input/display area 20 At step dl87, judgement is made whether the end button 

for characters is displayed again in the input/display area 20 79 has been indicated or not The process moves to step dl88 

for characters, the operation of FIG. 48 is terminated, and 30 when it has been indicated, otherwise to step dl74. At step 

the process moves to step d46. d!88. the data is displayed under the newly set conditions. 

In the case where it is judged, at step fl5, that the printing When the operation of step cH88 is over, the process moves 

has not yet been completed, the process moves to step fl3 to step d44. 

and the steps fl3, fl4 and f!5 are repeated untfl the FIG- 51 is a flow chart showing the processing in the case 

independent data to be printed is fully printed. The devel- where an independent data stored in the memory is dis- 

opment and processing of data at step fl3 is performed tine played in the character input/display area 20. At step el, the 

by line from the head of the independent data to be printed. flag G is set for 1 , the timer is started and the process moves 

FIG. 50 is a flow chart showing the motion in the case to step e2. The timer started at step el is stopped after the 

where the handwritten input setting change button 32 is ^ passage of a prescribed time. 

indicated. At step dl66\ judgement is made whether there is At step e2, the display in the input/display area 20 for 

any pattern under input in handwriting or not The process characters is cleared, and the process moves to step e3. At 

moves to step d5 when mere is seme pattern but tostepdl57 step e3, the values of the display positions Xcin the X-axis 

wben there is no such pattern. At step dl67, the data under direction and Y coordinate position ROW are set as 0 

input in handwriting is stored as the independent data. At 45 respectively, and the process moves to step e4. Here, the 

step dl68, judgement is made whether the RAM 4 has a value of Y coordinate position ROW indicates the line 

sufficient memory capacity or not The process moves to number in the input/display area 20 for characters. At step 

step d5 when the memory capacity is insufficient but to step e4, the cursor 21 is moved to the position set in the previous 

dl69 when there is a sufficient memory capacity. At step step e3 ix. the home position (left top corner in the input/ 

dl69, the stored independent data is given a registered data x display area 20 for characters), and the process moves to 

mimber and is stored. The registered data niunber is used for step e5. At step e5, the head address in the storing are inside 

calling the stored data to display it again, the memory in which the independent data to be displayed 

At step dl70, the setting changing picture 75 for hand- is stored is set in parameter Rp, and the process moves to 

written input is displayed. At step dl71, the button carre- step c6. 

sponding to the value of the current normalization size is 55 At step e6, judgement is made whether the address in the 

displayed in the reversed state. At step dl72, the button memory indicated by the parameter Rp is the address in 

corresponding to the value of the current blank time for input which the last data (end code) of the independent data to be 

is displayed in the reversed state. At step dl73, the button displayed is stored or not, namely whether the independent 

corresponding to me value of the current approximate angle data to be displayed has all been displayed or not. The 

is displayed in the reversed state. At step dl74, judgement is « process moves to step e30 when it is judged that the 

made whether there has been any input from the input pen independent data to be displayed has been fully displayed, 

U or not The process moves to step d!75 when there has otherwise to step e7. 

been some input At step e7, checking is made whether the registration 

At step dl75 ? judgement is made whether the input button 17 or 18 has been indicated with the input pen 11 or 

position is the normalization size change button or not The 65 not and the process moves to step e8. At step e8, the 

process moves to step d!76 when it is the change button, subroutine of FIG. 32 is executed, and judgement is made 

otherwise to step dl79. At step dl76, the normalization size whether the display of the independent data being displayed 
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at that point in time is interrupted or not The process moves At step el9, judgement is made whether the display 

to step <M3by terminating the operation by the flow chart of position Xc in the X-axis direction is do smaller than the 

FIG. 51 when the display is interrupted, otherwise to step c9. rn^xinium coordinate position XL in the X-axis direction or 

At step e9, judgement is made whether the data stored in not, and the process moves to step e2t when the display 

the address in the memory indicated by the parameter Rp is 5 position data Xc is not larger than the maximum coordinate 

a stroke data Le. block data or not and the process moves to position XL in the X-axis direction. In the case where the 

step el9 when it is a block data but to step c2# when it is not display position Xc is larger than the maximum coordinate 

a block data but a line feed code. At step el#, the value Xdsp position XL in the X-axis direction, the address of the next 

of the display position data 51 located at me head of the is set far the parameter Rp and the process moves to 

block data stored in the address indicated by the parameter 10 sn3 pe6. 

Rp is taken out from the memory and added to the display At step e2t, judgement is made whether the Y coordinate 

position Xc in the X-axis direction, and the process ; moves ROW and the iMXimnm Y coordinate position 

to step ell. At step ell. judgement is made whether the R0 Wmax in the Y-axis direction are equal or not, and the 

display position Xc obtained in the previous step elf is no OT ^stepc* it is judged that they are equal 

less than the rnaximum coordinate position XL m meX-axis 15 but t0 ^ ^1 when it is judged otherwise. At step ell, the 

direction or not The process moves to step e 12 when the value *1" is added to the Y coordinate position ROW and the 

display position data Xc obtained in the previous step elO is moves to step e22. At step e22, the value of the 

no less than the maximum coordinate position XL in the display position data Xc in the X-axis direction is set for "0" 

X-axis direction, otherwise to step el5. ^ ^ (yv mffves to step e23. At step e23. the position of 

At step elZ the display position data Xc in the X-axis 20 the cursor 21 is moved to the position indicated with the 

direction is set at a value of 0. and the process moves to step display position data Xc in the X-axis direction and the 

el3. At step el3, 1 is added to the value of the Y coordinate potffaa indicated by the Y coordinate position ROW. the 

position ROW, and the process moves to step el4. At step address of the next data is set for the parameter Rp and the 

el4, judgement is made whether the Y coordinate position qtjj moves to step e6. 

™ k ^ % ^^r™ If^fTSS^ 25 When, in the previous step eM. it is judged that the block 

ROWmax .0 die V-axis direction or ^ ™« data cannot be delayed ^ *e Ii« inLed by the Y 

to step e30 when theY coordmale posihon ROW uequalto COQrdinatc j^^ow even when the value of the length 

ftc maximum Y coordinate position ROWmax io ftcY^ the X axis direction of that block data is multiplied by 

du^onbutto stepelSto the opposite case * s^ etf Ac moves to step e26. and judgement is made 

t»sition of the cursor 21|5 mOTC ri to the d^ay posiUon 30 ^gjjjg. y coordinate position ROW andlbeinaximum 

data Xc in the X-axis direction and the Y coordinate potion coortSiDatc ROWmax in the Y-axis direction are 

ROW, and Ae O>U moves toaepcl* At step e!6 fce * ^ the CPU moves to step e30 when it is 

subroutine of FIG 19 » "carted and the lengta Xw in toe ~> ^ t ^ ^ but to step e27 when it U judged 

X T.tT° D ^ ^ p^^!^ otherwise. Alltep c27, the valuer is added to the Y 

in *e address indicated by the Parameter Rp * determine* 35 ^on ROW and the process moves to step e28. 

and the process movesi to ^<MJ**9 ' ^ At step c2Mhc value of the display position data Xc in the 

Xw in the X axis direction of the WockjUmis added to the j^^^ * for id fteCPU moves to step 

display position data Xc in the X^clnection, and 1 judge- e29. At step e29, the position of the cursor 21 is moved to 

meat is made whether the value of the sum Xc+Xw is no ^ ^ indlalted 1 ^ m display position data Xc in 

huger than the maximum X cerate posmon XL in the «, md mc m - on by the Y 

X-axis directioo or n« L c- whether that Mock data can be position ROW. and &e CPU moves to step el8. 

displayed 111 the line indicated at that point in time by the Y V~ " * . 

coontiWe position of the cursor 21 or not The process At step e3» the value of the display position dateXc in 

moves to step el8 when it is judged that the data can be tta «to~ «d *e value of the Y coordinate 

displayed buTto step e24 when it judged otherwise. « P osItl ° n R0W *f to be 0. . respectrv^and the 

At ^ e!8, the subroutine of FIG. 21 i™*^ the ^^^S^S^^S^ 

Xnbdtodta and the Y^dLate position ROW in the coordinate P°*?°° * OW * e 

. m , . „J7T! „„„ „ position and the operation indicated by FIG. 51 is 

hipm/dijpUy area M for characters, and the process moves jo £nni^ <W pneccte xo <^ opa^ 

to step eiT. 

When, in the previous step el7, it is judged that the Nock Ep 52is 

data cannot be displayed in the line inificated atttotpoint in mfcrmation Ul of the wtogt^toMmtht 

time by the Y coordinate position ROW, the process moves memory area inside the memory 7 for display. FIG. S3 is a 
to step c24. and judgement is made whether or not the block 53 drawing showing the state in which the ^dependent data is 

datoLbe<fc>J^^ displayed in the character input/dispUy area 2* FIG. 54 is 

time by the Y coordinate position ROW when the length Xw a Rawing shea the data construction of the line infor- 

mfceLixisdirectionof thatbic^dataisnumipliedby 0.8. niation 1» stored in the memory 7 for display. 

When it is judged that the block data can be displayed, the As shown in FIG. 52. independent data is stored indi- 

size Xw in the X-axis direction of the block data is multi- 60 vidually line by line as display information 111 in the 
plied by 0.8 and the process moves to step c2S. When it is memory area inside the memory 7 for display, sequentially 
judged that the display is impossible, the process moves to from the head to display information 111a for 1st line, 
step c26. At step e25, in the same way as the previous step display information 1116 far 2nd line, display information 
el8, the block data the length Xw in the X-axis direction of 111c for 3rd line, etc up to display information lllz for last 

which has been rnultiplied by 0.8 in the previous step e24 is 65 line, and the end code 112 is stored in the last place. As 
oormaUzed and displayed in the input/display area 29 for shown in FIG. 53. in the input/display area 29 for characters, 

characters, and the process moves to step e!9. information for 6 lines, for example, of the display infor- 
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matioo of FIG. 52 is displayed while the display information indicated by the parameter BP is read out from the memory 

from display information llle for 3rd line to 8th line of FIG. at step d207. the value of the parameter BP is renewed to the 

52 is displayed in the tine 23a of the 1st line to the line 23f value of the address in which the stroke data subsequent to 

of the 6th line. the stroke data taken out is stored. 

As shown in FIG. 54, in the memory area inside the 5 At ste P 4208* the position indicated with the input pen U 

memory 7 for display, line information 103 is also stored and ***** * c valuc of mc pointer Xp are compared with each other 

this line information 103 is constructed by including data ^ j aa 8 cmcat is made whether the position indicated with 

presence information 101 and head address information 102. the input pen 11 agrees with the position indicated by the 

The Kne information 103 corresponds to the display infer- Poster Xp or not, because the data taken out in the previous 

mation of FIG. 52 and the line information 103 is stored by » da T 7 " * *? c 1^°°^' Pf P"**" 

being put in correspondence inmvidualry to the display in which the hnc feed code unhealed^ t^ mput 

information 111a for Inline up to the display information " tbc memory and move to step dl06 of FIG. 41 

Ulz for last line of FIG. 52. ^ agree. In the case where the position indicated 

^ . , * ' + Am , ^ with the input pen 11 does not agree with the position 

^Tv^-"'^^,"* u Seated by the pointer Xp, rhe adlress in rremoryTthe 

2 any Wock data or bne feed code the line 13 line feed code taU outworn the memory is stored in the 

concerned and the value 1 is registered when there ousts memory and information indicating that the position indi- 

T% ff'tTJ* bn ? fCC l!^ hllC - 0 cated with the input pen 11 and the position indicated by the 

■n^T\T, D JlZ e J J^^l^l^ 2* XP do not with each othff is also stored ii the 

^T^T^ ^"^T r ^ toC ^ 0Ck *f 1 ' *! 20 manw y- and toe P™*ss moves to step d!06 of FIG. 41. 

SI 2h5,1SSSf, J * ■ l T C ° DCCrned , 0r ° fCC f At S tcpd209.the value of the disposition data of the 

cod^which fa stored fa the displaymanory 7 is registered blcck dX taken out from the maZy is added to the value 

In the case where the line concerned is totally Wank when 0 ^ ,k„ „,.„,_ v „ .i . ~!,, » T 

is registered as data presence information 101, the address of J"" pC T X ^ J"*"* movcs d210 - 

the Hock data to belayed aTfcetaad «f to^n" ^ ^ *?T*» 

niW/4 , - , . *V f ^T. 7T ^ ^ 23 added in the previous step d209, whether the block data 

which is stored in the display memory 7 is registered. 23 « \_ . - TT^ 

cto . . . , ^ ' 7 ™en out from the memory can be displayed in the line 

FIG. 55 is a flow chart showing the processing executed indicated with the input pen 11, in the normalization size or 
betweenstep dl05 and step dl06 in FIG. 41, and indicates the size of 0.8 times the normalization size in the X-axis 
fee operation for detecting the position indicated by the direction. The process moves to step d211 when it is judged 
input pen 11 in fee mput/d^lay area 20 for characters. that the data can be displayed but the operation of FIG. 55 
When some position m the input/display area 20 for char- ^ terminated and the process passes to step d!06 of FIG. 41 
acters is indicated by the input pen It tr^ process moves to when it is judged otherwise. 

T^ifn^V^ TJTjt*™ ? At step d211. the position indicated with fee input pen 11 

* l : « 1 UKUcatcd ^ ^ input pen 11 ^diht position indited by the pointer Xp are'c^paied 

£tec£l^ » wife each other and judgement is made as tc^whetherT^ 

t^A% ^ J7 A f?' ^ * tte Kxto 0 * mdicated with the input pen U is smaller than 

^rf^ *T fJ^T^ ^SL^ l*™ 0 *** * c position indicated by the pc^erXp, Le., whether the 
address indicated by fee head address infonnation 102 of fojn ^s found on the fcft ride^ When it is judged thai 
FIG. 54 is set in parameter BF. th c former is smaller than the latter, the address in which fee 

At step d204, judgement is made whether the position ^ block data taken out from the memory at that point in time 
indicated by the input pen 11 is a line without input or not is registered in the memory and it is also registered in the 
ix. whether it is a line where neither block data nor line feed memory that the position indicated with thc input pen 11 is 
code is inputted yet or not. Tlie process moves to step d205 a blank part included in fee block data. Moreover, the 
when the position is judged as not a line without input but operation of FIG. 55 is terminated and the process moves to 
the operation of FIG. 55 is terminated and the process moves 45 step dl#6 of FIG. 41. In the case where the position 
to step dl»6 of FIG. 41 when it is judged as a line without indicated with fee input pen Uis judged to be larger than the 
inpuL At step d205, judgement is made whether the value position indicated by fee pointer Xp, the process moves to 
1 is registered as the data presence information 101 of fee stepd212. 

^i^^^^^ r^^T*,?* At step d21X a value of 1 aiid the length Xw in the X-axis 

• ^Tl^*^ 3 ^ ^ ^y* 1 ^ ^ ^ so direction of the block data taken out from the memory are 

!^t^^T ^ U ^ d ^ f ™ ^ added to the valuc of thc pointer Xp and the processes 

is terminated and the process moves to step dl<* of FIG. 41. to ^ ^ ^ c ^ ^ u 

When, m the previous step d205, **r is registered as fee and the position indicated by fee pointer Xp are compared 

data presence information 101 of fee line uidicated wife fee with each other and judgement is made as to whether fee 

input pen 11 and either a Hock data or a line feed code is 55 position indicated wife the input pen 11 is larger than the 

displayed in that line, the process moves to step d206, fee position indicated by fee pointer Xp or not Le. whether the 

value of the pointer Xp is set to be "CT in order to detect fee former is found on the right side or not When it is judged 

position indicated by the input pen II and the process moves that the former is larger than the latter Le. found on the right 

to stepd207. Here, the pointer Xp is a variable Vindicating side, fee process moves to step d214. In the case where fee 

fee position in fee X-axis direction in each line in fee # position indicated with the input is judged to be smaller than 

inpuVdisplay area 26 for characters. the position indicated by the pointer Xp U. found on the left 

At step d207, the data stored in fee address indicated by side, the address in which the block data taken out from fee 

the value of the parameter BP set in the previous step d203 memory at that point in rime is registered in the memory, the 

is taken out and judgement is made whether feat data is operation of FIG. 55 is terminated and the process moves to 

stroke data Le. block data or not The process moves to step 65 step dl06. 

d2#9 when it is judged as block data but to step d208 when At step d214, judgement is made whether some other data 

it is judged otherwise. After fee data stored in fee address exists after the block data taken out from the memory at that 
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point in time Le. whether the operation of FIG. 55 should be 
terminated or not When it is judged that there exists some 
data after the Mock data taken out and that the operation of 
FIG. 55 should not be terminated the process moves to step 
d207. When it is judged that no data exists after the block 
data taken out and that the operation of FIG. 55 should be 
terminated, it is stored in that memory that the area without 
input in the input/display area 2t for characters has been 
indicated with the input pen 11, the operation of FIG. 55 is 
terminated, the process moves to step dl06 of FIG. 41. 

As explained above, according to the operation of FIG. 
55, with repeated execution of the steps d207, d209, d210, 
62lh d212, d213 and d214, which block data or line feed 
code is indicated with the input pen 11 can be detected in the 
line indicated with the input pen 11. 

As we have seen above, according to the input/display 
apparatus 1 for handwritten characters of the present 
Invention, stroke data consisting of coordinate points 
extracted on the basis of predetermined references from 
among a plurality of coordinate points outputted from the 
touch panel 8 which is the input device at the time of input 
in handwriting is prepared. This stroke data is displayed on 
the orthogonal coordinates of prescribed size set after the 
cursor position displayed on the display surface of the 
display panel 6 which is the display. A plurality of stroke 
data are stored as an independent data. 

Therefore, it is possible to display in the prescribed size 
the characters displayed with the stroke data prepared, and 
mis makes the characters inputted in handwriting easy to 
read and facilitates editing. By changing the size of the 
orthogonal coordinates set after the cursor position, the size 
of characters to be displayed with the stroke data can be 
selected. Because the stroke data is prepared, not in units of 
a single character, but after the end of the input in 
handwriting, a plurality of characters can be inputted con- 
tinuously. The data volume can be reduced since the stroke 
data is composed of coordinate points extracted on the basis 
of predetermined references from among a plurality of 
coordinate points outputted from the touch panel & This 
makes it possible to store a lot of characters inputted in 
handwriting with a li*™**** storing capacity. Moreover, the 
manufacturing cost can be reduced because there is no need 
of any storing device of a large storing capacity. 

Moreover, according to the input/display apparatus 1 for 
handwritten characters of the present invention, it is possible 
to select the number of coordinate points to be extracted and 
control the data volume by changing the set value of the 
approximate angle $ at the time of p rep ar ation of the stroke 
data. 

Moreover, according to the input/display apparatus 1 for 
handwritten characters of the present invention, it is judged 
that the input in handwriting is over and stroke data is 
prepared when the coordinate points from the touch panel 8 
are not detected for a predetermined time. Therefore, the 
stroke data can be prepared even without instruction by the 
operator. By changing the set value of the time for judging 
the end of input in handwriting Le. the blank time for input, 
it becomes possible to set the optimal operating conditions 
for the operator. 

Moreover, it is judged that the input in handwriting is over 
when the coordinate points included in the predetermined 
area on the input surface of the touch panel 8 are de t e ct ed. 
Therefore, it is possible to prepare stroke data based on the 
operator's instruction. 

Moreover, it is judged that the input in handwriting is over 
when the coordinate points of the touch panel 8 is larger than 
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the predetermined length. Therefore, it is possible to turn 
characters inputted in handwriting into stroke data without 
spoiling their visibility on display. 
Moreover, according to the input/display apparatus 1 for 

5 handwritten characters of the present invention, a plurality 
of lines 23 of a predetermined width are set on the display 
face, and the cursor 21 is displayed along those lines 23. In 
the case where the stroke data cannot be fully displayed in 
the area after the cursor position of the line 23 on which the 
cursor 21 is displayed, that stroke data is displayed in the 
next line. Moreover, when the stroke data cannot be fully 
displayed in the area after the cursor position of the line 23 
on which the cursor 21 is displayed, that stroke data is 
displayed by being contracted in length in the direction of 
the line. Therefore, the stroke data is displayed in a way to 

15 be kept within one Hue. This makes the handwritten char- 
acters inputted in handwriting easy to read and facilitates 
editing. 

Moreover, according to the input/display apparatus 1 far 
riandwrhten characters of the present invention, a nded line 
22 is displayed between a plurality of lines of a predeter- 
mined width which are set on the display surface. Therefore, 
the operator can easily know the size of the characters 
displayed after being submitted to normalization. It also 

M becomes possible to input characters in handwriting without 
distortion by using the ruled line as a reference line, and this 
facilitates preparation of stroke data and improves the vis- 
ibility of the prepared stroke data on display. 

Moreover, according to the input/display apparatus 1 for 

jq handwritten characters of (he present invention, it is possible 
to display stroke data by moving it to a desired position. It 
is also possible to erase stroke data and displays that data by 
contractiiig the interval of the stroke data before and after the 
erased stroke data. It is further possible to erase stroke data 

35 and leave in blank the area where the stroke data was 
displayed before. 

The invention may be embodied in other specific forms 
without departing from the spirit or essential characteristics 
thereof. The present embodiments are therefore to be con- 

40 sidered in all respects as illustrative and not restrictive, the 
scope of the invention being indicated by the appended 
claims rather than by the foregoing description and all 
changes which come within the meaning and the range of 
equivalency of the claims are therefore intended to be 

45 embraced therein. 
What is claimed is: 

1. An input/display apparatus for handwritten characters, 
including a display provided with a display surface in which 
orthogonal coordinates are defined and an input device 

50 having a light tninsrnrm^ input surface m which ormogonal 
coordinates are defined, which outputs coordinate points 
indicated by a special indicating device, on the input surface 
disposed so as to overlap with the display surface, coordi- 
nate points being displayed on the display surface of the 

55 display, corresponding to a plurality of coordinate points 
indicated at a rime of handwriting input by the special 
indicating device, the input/display a pp ara t u s for handwrit- 
ten characters comprising: 
cursor display means for displaying a cursor indicating a 

6o position for input/display on the display surface of the 
display; 

stroke data preparing means for preparing stroke data, 
including coordinate points extracted after an end of 
handwriting Input from among a plurality of coordinate 
65 points outputted from the input device at the time of 
handwriting input on the basis of a predetermined 
reference; and 
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normalization display means for displaying the prepared fully displayed in the area after the cursor position of 

stroke data at orthogonal coordinates having predeter- the line on which the cursor is displayed, 

mined dimensions which are defined in an area after the 7. The input/display apparatus of claim 1, wherein a 

displayed position of the cursor. plurality of lines having a predetermined width are set on the 

2. The input/display apparatus of Halm l, wherein the 5 display surface of the display and a ruled line is displayed 
apparat us further comprises storing mMng for storing a between pairs of respective lines. 

plurality of stroke data as a set of independent data. & The input/display apparatus of daim 1, wherein the 

3. The input/display apparatus of Haim i % wherein me stroke data preparing means judges that the handwriting 
stroke data preparing means designates a plurality of coor- input is over when coordinate points from the input device 
dinate points outputied from the input device as PO through 10 src bo* de t ecte d far a predetermined time. 

FN, respectivdy, in the order of output* the coordinate point 9. The input/display apparatus of claim 1, wherein the 

PO being extracted as a starting point, stroke data preparing means judges that the handwriting 

determines angles 02 to 6N contained by a line segment ^ b whcn coordinate points, induded in the pre- 

connecting the coordinate point PO and the coordinate detennincd area of the input surface of the input device, are 

point PI and a line segment connecting the coordinate 13 < * et ^?^!* 

point PO and each of the coordinate points P2-PN, 10 ™e input/display apparatus of claim 1, wherein the 
k ^ ^ . _ . . . , M „ stroke data preparing means judges that the handwriting 

extracts the coc*hnate point Pi when the angles ^ fa ^J^*^ cradinaK points continuously 

(1 >2) are equal to or ess than ^ Predeternn^^ ej ^ utted ^ me input device have alengm equal to or 

"Id " ^ Predetermined ^ leJlgth ^ 

angle c% an n. The input/display apparatus of claim L wherein the 

repeats the same extraction of coordinate points with the normalization display means changes the dimensions of the 

extracted coordinate point Pi as a starting point orthogonal coordinates set after the position of the cursor 

4. The input/display apparatus of claim 3, wherein the displayed on the display surface of the display. 

stroke data preparing means changes the set value of the ^ iz The input/display apparatus of claim 1, wherein the 

predetermined angle normalization display means displays stroke data by moving 

5. The input/display apparatus of claim 1, wherein the stroke data to a position on the display surface corre- 
a plurality of lines having a predeterrnined width are set spending to a coordinate point on the input surface indicated 

on the display surface of the display, by the special indicating device. 

the cursor display means displays a cursor along the 30 13- The input/display apparatus of claim 1. wherein the 

plurality of lines, and normalization display means erases the displayed stroke 

the normalization display means displays the stroke data ^ ^ mc coordinate P 0 ** OD me surface 

in a next line after a line on which the cursor is corresponding to the coordinate point on the input surface 

displayed when the stroke data cannot be fully dis- indicated by the special indicating device, and displays the 

played in the area after the cursor position of the line on 35 strode data before and after the erased data by contracting 

which the cursor is displayed. intervals of the stroke data before and after the erased stroke 

6. The input/display apparatus of claim 1, wherein data. 

i i-*. i- u - j_* : . ^ 14. The input/display apparatus of claim 1, wherein the 

a plurahtyof hnes having a predetoinued width are set DOna ^Z^ S ph^ m^ erases the displayed stroke 

on the display surface of the <hsplay, w ^ indu^ J coordinate point on the display surface 

the cursor display means displays the cursor along the corresponding to the coordinate point on the input surface 

plurality of lines, and indicated by the special indicating device, and leaves the 

the normalisation display means displays the stroke data area where the stroke data was displayed before blank. 

by contracting the length of the stroke data in the 

direction of the line when the stroke data cannot be * * * * * 
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